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A Study of the Usefulness of Objective 
Measures of Mechanical Aptitude in 
Guidance Programs for the 
Hypacousic—I* 


Hetmer R. Ep.D. 


Director of Research, New Jersey School for the Deaf, 
West Trenton, N.J. 


—oe the hypacousic as a group differ from their hearing 
companions is obvious from observation. Children edu- 
cated in schools for the deaf usuaily have been deaf from 
birth or early infancy. Consequently they have no natural 
language. However, irrespective of this severe limitation in 
the basic means of communication and the resultant prob- 
lems which it entails, it is necessary both from a humani- 
tarian and an economic point of view to educate the hypa- 
cousic in order that they may become self-supporting citi- 
zens in a complex competitive society. 

The trend in the education of the deaf is toward individual 
guidance. Guidance programs which have as their goal better 
mental hygiene, and improvement of academic and voca- 
tional adjustment are being established. An important phase 
of this trend toward individual guidance is that of re- 
evaluating the program of vocational training. Educators 
have stated that there is an urgent need for the use of objec- 
tive measures of mechanical aptitude in guidance programs 
for the hypacousic but there are no reports of such measures 
having been used. 


* A dissertation originally submitted to the Graduate School of 
Education, Rutgers University, as partial fulfillment of the require- 
ments for the Doctor of Education Degree. 
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Statement of the problem. It was the purpose of this study 
to evaluate the usefulness of objective measures of mechani- 
cal aptitude in guidance programs for the hypacousic. Ques- 
tions which relate to this problem and which are discussed 
in the interpretation of the data are: (1) Are auditorially 
deficient children different from normally hearing children 
with respect to mechanical aptitude? (2) When classified 
etiologically, do adventitiously hypacousic children differ 
from congenitally hypacousic children in their performance 
on objective measures of mechanical aptitude? 

Importance of the study. Although vocational training is 
stressed in all residential schools for the deaf, information 
relative to the mechanical ability of the hypacousic is in- 
adequate. There are no studies indicating that the usefulness 
of objective measures of mechanical aptitude in the guidance 
of the deaf has been determined. 

The total enrollment of public residential schools for the 
deaf in the United States is 13,730. Pupils enrolled in these 
schools spend on an average, at least one third of their time 
in the vocational education departments of these schools. 
Shop instructors, principals, and superintendents recognize 
the urgency for a more adequate means of classifying these 
pupils for vocational training. Some of the reasons for the 
urgency of such information relative to the guidance of the 
hypacousic are: 

1. Due to deficient hearing, the peripheral occupational 
information which plays a significant role in the guidance of 
hearing children is completely lacking in the deaf. 

2. Deafness causes the possible choices of vocations to be 
limited. 

3. Intensive training and adequate vocational classifica- 
tion are necessary in order to compensate for the handicap 
of deafness. 

4, Auditorially deficient children are considerably re- 
tarded academically. Vocational training based on scien- 
tifically established procedures would lend assurance that 
the deaf will be able to compete industrially. 

5. Possibilities of the hypacousic changing vocations in 
later life are limited. 
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6. There are few opportunities for deaf students to enter 
other institutions for further training after leaving the 
school for the deaf. 

7. Because hypacousic children are more unstable emo- 
tionally than the average hearing child, the necessity for de- 
termining their aptitudes and for their receiving the re- 
quired vocational training is intensified. 

8. The try-out method, which is used universally in resi- 
dential schools for the deaf, requires from four to six years 
to determine the pupil’s predominant aptitude. This is un- 
satisfactory both from the point of view of time and of 
funds. 

DEFINITION OF TERMS 

Hypacousic. Hypacousic is defined simply as impaired 
hearing. When used as a noun it is defined as a person having 
an impairment of hearing. The hearing defect might range 
from total loss of hearing to a slight loss for certain speech 
sounds. However, for the purposes of this study it should be 
taken to mean a severe hearing loss as most of the subjects 
ranged from ninety to one hundred percent loss for speech. 

Adventitious deafness. In the etiological classification of 
types of deafness it is recognized that not every case can 
be classified with absolute accuracy. For example, a child 
who becomes deaf prior to six months of age because of dis- 
ease or accident might be considered congenitally deaf unless 
the developmental history is unusually revealing. To elimi- 
nate this possibility, for the purposes of this study, ad- 
ventitious deafness was defined as deafness acquired after 
the child had learned to speak. 

Congenital deafness. Congenital deafness was defined as 
deafness which existed at birth. 


REVIEW OF THE LITERATURE 


Although much has been written in regard to the educa- 
tion of the hypacousic, there are comparatively few investi- 
gations relative to the deaf child’s specific abilities and 
disabilities. Most of the studies of an objective nature are 
concerned with the mental ability and educational achieve- 
ment of the auditorially handicapped. Studies of their 
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personality adjustment, social competence, motor and 
mechanical abilities are few and primarily explorative in 
nature. 

Literature on the intellectual ability of the hypacousic. In 
1921, Reamer! who used the Pintner Non-Language Mental 
Tests, presented the results of a survey of more than two 
thousand deaf children between the ages of nine and 
twenty-one years. She concluded that on the average the 
deaf were retarded about two years in mental development. 

An extensive survey of the intellectual ability of hypa- 
cousic children was made by Day, Fusfeld, and Pintner’ 
in 1924-25. The Pintner Non-Language Tests were used. 
Their conclusion is that, “at all four ages; twelve, thirteen, 
fourteen and fifteen, the hearing are decidedly superior to 
the deaf and the differences are statistically reliable.” 

In 1928 Drever and Collins* found the deaf equal to or 
slightly superior to the hearing on their scale of performance 
tests. 

Peterson and Williams‘ in 1930 used the Goodenough 
Drawing Test in five schools and found a retardation of 
about twenty points in IQ. 

Streng and Kirk® in 1938 studied ninety-seven deaf and 
hard-of-hearing children. They used the Chicago Non- 
Verbal Examination and the Grace Arthur Performance 
Scale. They found their group to be of average intelligence. 
The correlation between the tests was .64-+ .04. 

Burchard and Myklebust*® in 1942, used the Grace Arthur 
Performance Scale with sixty-eight adventitiously deaf chil- 

1J. C. Reamer, Mental and Educational Measurements of the Deaf, 
Psychological Monographs No. 132. The Psychological Review Co., 
Princeton, N.J. 

2H. E. Day, I. S. Fusfeld, R Pintner, A Survey of American a 
for the Deaf, National Research Council, Washington, D.C. 1928. 

3J. Drever, and M. Collins, Performance Tests of Intelligence, 
Oliver and Boyd, London, 1936. 


.G. Peterson, and J. W. Williams, Intelligence of Deaf Children 
as Measured by Drawings, AMERICAN ANNALS OF THE Dear, Sept., 


5 Alice Streng and Samuel Kirk, The Social Competence of Deaf and 
Hard-of-Hearing Children in a Public Day-School, AMERICAN AN- 
sas OF THE Dear, May, 1938. 

E. M. L. Burchard and H. R. Myklebust, A Comparison of Con- 
wotan and Aventitious Deafness With Respect to Its Effect on Intelli- 
ence, Personality, and Social Maturity, AMERICAN ANNALS OF THE 

EAF, March, FS , Sept., 1942. 
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dren and one hundred and twenty-one congenitally deaf 
children. The mean IQ for the adventitiously deaf was found 
to be 101 and the mean IQ for congenitally deaf was found 
to be 102. They concluded that the groups studied were of 
average intelligence. 

Iiterature on the Educational Achievement of the hypa- 
cousic. The Pintner Educational Survey Test was used by 
Day, Fusfeld and Pintner? to determine the educational 
achievement of the deaf. They found the educational re- 
tardation of the hypacousic to be from four to six years. 

Reamer® also used the Pintner Educational Survey Test 
and found the deaf to be retarded five years on the average 
in educational achievement. 

Literaiure on the emotional adjustment of the hypacousic. 
Lyon® used the Thurstone Personality Schedule with eighty- 
seven deaf high school pupils. He concluded that the deaf 
are more emotionally unstable than the hearing. 

Brunschwig” used the Rogers Test of Personality Adjust- 
ment and her own Inventory for Deaf children and con- 
cluded that the adjustment of the deaf was inferior to that 
of the hearing. 

Burchard and Myklebust" used the Haggerty-Olson- 
Wickman Behavior Rating Schedules and concluded that 
the hypacousic exhibit more behavior problems and problem 
tendencies than the hearing. 

Iiterature on the social competence of the hypacousic. In a 
validation study of the Vineland Social Maturity Scale, 
Bradway” used ninety-two subjects ranging in age from 
five to twenty-one years. She obtained a mean SQ of eighty 
for the group and concluded that the deaf are retarded ap- 
proximately twenty SQ points in social competence. 

Streng and Kirk," in their study of ninety-seven deaf and 


7 Day, Fusfeld and Pintner, op. cit. 

8 Reamer, op. cit. 

9V. W. Lyon, Use of Vocational and Personality Tests with Deaf, 
J. of Applied ney, Vol. 18, 1934. 

10 Lily Brunschwig, A Study of Some Personality Aspects of Deaf 
Children, T. C. Contrib. to Ed., No. 687. Bureau of Pub., Columbia 
Univ., New York. 

11 Burchard and Myklebust, op. cit. 

2K. P. Bradway, The Social Competence of Deaf Children, AMERI- 
CAN ANNALS OF THE Drar, March, 1937. 

18 Streng and Kirk, op. cit. 
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hard-of-hearing children attending a public day school, 
found them to be average in social competence. 

Burchard and Myklebust,“ in their study comparing the 
adventitiously deaf with the congenitally deaf, found both 
groups to be retarded approximately twenty SQ points in 
social maturation. 

Literature on the motor and mechanical abilities of the hypa- 
cousic. Long” used seven tests in studying the motor abilities 
of the deaf. He concluded, ‘‘On the whole, in the tests used, 
deaf boys proved to be superior to hearing boys and deaf 
girls inferior to hearing girls. With the sexes combined, the 
deaf and hearing groups were about as nearly equal, on the 
average, in the abilities tested, as they could be.” 

Stanton" in studying the mechanical ability of deaf chil- 
dren concluded, “‘deaf boys are at least equal in mechanical 
ability to hearing boys of the same age, nationality, and 
parental occupational level.” 

Summarization of the findings of studies of hypacousic. 
While objective evidence pertinent to the guidance of hypa- 
cousic children is limited we might conclude that: 

1. The deaf are severely retarded in educational achieve- 
ment. 

2. There are conflicting data relative to the intellectual 
ability of the deaf. However, recent investigations in which 
the Pintner Non-Language Test was not used indicate that 
the deaf are of average mental ability. 

3. The hypacousic are more unstable emotionally than 
the average normally hearing child. 

4. Existing evidence indicates that the motor abilities of 
the deaf are equal to the hearing. 

5. There is one study of the mechanical ability of deaf 
children which concludes that the hypacousic are equal to 
the hearing with respect to mechanical aptitude. 


14 Burchard and Myklebust, op. cit. 

6 John A. Long, The Motor Ability of the Deaf, T. C. Contrib. to 
Ed., No. 514. Bureau of Pub., Columbia Univ., New York. 

6 Mildred B. Stanton, Mechanical Ability of Deaf Children, T. C. 
— to Ed., No. 751. Bureau of Pub., Columbia Univ., New 

ork. 
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MATERIALS UsED AND Groups STUDIED 


Any attempt to evaluate the usefulness of objective meas- 
ures of mechanical aptitude in guidance programs for the 
hypacousic must be based on standard procedure. This 
standardization of procedure implies certain delimitations. 
The materials and subjects were selected accordingly. 


SELECTION oF SUBJECTS 


The primary purpose of evaluating the usefulness of ob- 
jective measures of mechanical aptitude in guidance pro- 
grams for the deaf is that of increasing the efficiency of 
predicting vocational success for the male students. For'this 
reason only male subjects were selected for this study. The 
subjects were selected from the New Jersey State School 
for the Deaf. This is a residential school for children whose 
hearing is impaired to such a degree that special educational 
methods are necessary. In general educational philosophy, 
age range of pupils, type of population and special tech- 
niques for teaching the deaf, the New Jersey School is com- 
parable to all other residential schools for the deaf in the 
United States.” 

Because the norms of the tests selected do not extend be- 
low twelve years, and because the maximum age limit at the 
New Jersey School for the Deaf is twenty-one years, no 
student below twelve or above twenty-one years of age was 
selected. Not every boy within this age range in the New 
Jersey School was included. A few cases had been diagnosed 
as mentally deficient and on this basis were excluded. Several 
boys were on trial employment and were not available for 
testing. The total number of subjects selected was eighty, 
which was approximately eighty percent of the boys in the 
intermediate and advanced departments of the school. 

Ettological classification. The problem of determining the 
usefulness of objective measures of mechanical aptitude in 
guidance programs for the hypacousic must take into con- 
sideration the question whether congenitally deaf boys differ 
from adventitiously deaf boys with respect to mechanical 


17 Day, Fusfeld and Pintner, op. cit. 
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ability. For the purpose of comparing these two groups the 
subjects were classified etiologically. However, inasmuch as 
in eight of the original eighty cases the etiology was obscure 
and therefore not classifiable, there are thirty-one cases in 
the group adventitiously deaf and forty-one in the group 
congenitally deaf. 

Age range of subjects. The mean ages for the total group 
studied and for the congenitally and adventitiously deaf 
are presented in Table I. The mean age of the total group is 
fifteen and seven tenths years with a standard deviation 


TABLE I 


The Mean Chronological Age Levels for the Entire Group and for 
the Congenitally and Adventitiously Hypacousic 


Group N Mean sD 
Entire Group 80 15.7 2.4 
Congenital 41 15.5 2.6 
Adventitious 31 15.9 2.2 


of 2.4 years. The mean age for the congenitally hypacousic 
is fifteen and five tenths years with a standard deviation of 
2.6 years, and for the adventitiously hypacousic the mean 
age is fifteen and nine tenths years with a standard devia- 
tion of 2.2 years. The greatest mean age difference between 
the groups is that of four tenths of a year (approximately 
five months) between the congenitally and adventitiously 
hypacousic. However, inasmuch as the norms of the tests 
used are based on step intervals of not less than one year, 
and inasmuch as the greatest age difference between the 
means is less than one-half year, these differences are con- 
sidered insignificant. From the standard deviations of the 
means we may regard the groups as being comparable with 
respect to variability. 

The number of subjects tested at each age level is pre- 
sented in Table II. The smallest number of cases studied in 
any age group is that of two cases at the twenty-one year 
level. The greatest number of cases studied in any age group 
is that of twelve cases at the thirteen year level. 

Distribution of ages. The distribution curves for the 
chronological age ranges of the total group tested and for the 
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TABLE II 
The Number of Subjects Tested at Each Age Level 


Age 12 18 14 15 16 17 #18 «19 «#20 21 


congenitally and adventitiously deaf are presented in Figure 
1. The age range for the total group and for the congenitally 
deaf is nine years,—twelve to twenty-one. The age range for 
the adventitiously deaf is eight years,—twelve to twenty. 
The characteristics of the distribution curves for the total 
group and for the congenitally deaf are markedly similar. 


12, Entire Group . +. 


Congenital x x 


Adventitious 0 @ 


FREQUENCY 


12 13 15 18 20 22 


16 17 
CERONOLOGICAL AGB 
1 


DISTRIBUTIONS OF CHRONOLOGICAL AGES FOR THE ENTIRE GROUP AND 
FOR THE CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC 


When the curves for the congenitally and adventitiously 
hypacousic are compared we observe that the peak of the 
curve for the congenitally deaf is at thirteen years and the 
peak of the curve for the adventitiously deaf is at seventeen 
years. These curves indicate that although there is no dif- 
ference between the mean ages of the groups, there are more 
adventitiously deaf children included at the upper chrono- 
logical age levels. 
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SELECTION AND DESCRIPTION OF TESTS 


The selection of tests to be used in the guidance of hypa- 
cousic children must be governed by the severe language 
handicap of these children. This language factor was the 
primary basis for the selection of the tests to be evaluated. 
The tests selected do not involve language, consequently, 
the subjects can not be considered to have been handicapped 
in this respect. After considering a number of tests the fol- 
lowing battery was selected: 

1. Stenquist Mechanical Aptitude Test; Test I. 

2. Minnesota Paper Form Board Test; Series AA. 

3. Minnesota Spatial Relations Test; Short Form, Boards 

A and B. 

4. Minnesota Assembly Test; Short Form, Sets I and II. 

Description of tests. Test I of the Stenquist Mechanical 
Aptitude Tests consists of a series of ninety-five problems 
presented in pictorial form. In each problem the subject is 
required to determine which one of five pictures belongs with 
each of five other pictures. The pictures included are only 
those of common mechanical objects. This test is primarily 
a measure of mechanical information rather than mechanical 
reasoning. In standardizing his tests, Stenquist'® found a 
median correlation of .67 with shop and science teachers’ 
rank for general mechanical aptitude. The reliability coef- 
ficient for Test I, found by correlating the first half with the 
second, is .79. It requires forty-five minutes to administer 
this test. It was administered to groups of not more than 
eight subjects at one time. 

Minnesota Paper Form Board Test. The revised edition of 
the Minnesota Paper Form Board Test, by Likert and 
Quasha, was used in this study. The test consists of sixty- 
four problems. The task is to decide which of five figures 
represents the first form in the problem put together. This 
test is essentially of a subject’s speed of recognition of forms 
and space relations. It allows only for mental manipulation 
of the forms. Of the pencil-and-paper tests used in the 
Minnesota investigation of mechanical abilities the Minne- 


18 J. L. Stenquist, Stenquist Mechanical Aptitude Tests, Manual of 
Directions, (World Book Co., 1922). 
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sota Paper Form Board Test gave the most dependable 
data.’® The authors report a reliability coefficient of .90, 
when corrected for twice the length of the test. The validity 
of the test is indicated by a correlation of .55 with quality 
of shop output in a school shop course.”° This test requires 
twenty minutes to administer. It was administered to groups 
of not more than eight at one time. 

Minnesota Spatial Relations Test. The short form, Boards 
A and B, of this test was administered. Fifty-eight pieces 
of different sizes and shapes have been cut out of each of the 
form-boards. The task is to place each of these pieces in its 
proper place as quickly as possible. The test allows for both 
mental and manual manipulation with respect to discrimi- 
nation of sizes and shapes. It is scored for both speed and 
accuracy (time and errors). A reliability coefficient of .84, 
corrected for twice the length of the test is reported. The 
correlation with quality of shop work is .53". The examiner 
must give close attention to error and time scores while ad- 
ministering this test. It is individually administered and the 
maximum time per board is fifteen minutes. 

Minnesota Mechanical Assembly Test. The short form, 
Sets I and II, was administered. Each set consists of ten 
unassembled mechanical items. The examinee’s task is to 
assemble each item in a given amount of time. Facility in 
assembling these items has been found to be related to suc- 
cess in various vocational pursuits, such as woodwork, iron- 
work, and machine operation. Bennett and Cruikshank” 
state, “‘This is one of the most valuable tests of mechanical 
assembly available at the present time. Its suitability is 
mainly for adolescent boys and untrained men.” Thirty- 
eight minutes and twenty-five seconds is maximum working 
time for the short form of this test. It is individually ad- 
ministered and requires considerable practice and familiarity 
on the part of the examiner. The reliability coefficient re- 


19 W. V. Bingham, Aptitudes and Aptitude Testing, (Harpers, 
1942), p. 113. 
20 G. K. Bennett and R. M. Cruikshank, A Summary of Manual 
and Mechanical Ability Tests, (Psychological Corporation), p. 45. 
21 Tbid., p. 47. 
22 Tbid., p. 39. 
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ported is .94; a correlation of .55 was found in the standardi- 
zation, between this test and quality of shop output.” 

Administration of tests. Due to the severe hearing defect 
and the resultant language handicap, the standardized pro- 
cedure for administering this battery of tests could not be 
followed. The basis for the procedure used was that, irre- 
spective of the method of communication, the subject must 
fully comprehend the instructions. Thus, depending on the 
degree of deafness, age of onset, and ability to lip-read, the 
means of communication were speech and lip-reading, and 
pantomime and sign language. Identical instructions based 
on the manuals for the tests were given each subject or 
group of subjects. Two of the tests were individually ad- 
ministered and two were administered to groups of not more 
than eight at one time. 


THE TEST RESULTS AND CORRELATION BETWEEN TESTS 


Various methods are necessary to evaluate effectually the 
usefulness of objective measures of mechanical ability. Prior 
to the possibility of determining the agreement between the 
measures and certain accepted criteria, it is necessary to 
collect data by using these measures. These data inherently 
reveal certain facts relative to the tests. On a theoretical 
basis the test results might be expected to approximate a 
normal distribution curve. On an empirical basis it is feasible 
to make certain observations pertaining to a specific group 
of subjects. Relative to the sample of hypacousic boys em- 
ployed in this investigation, qualified educators familiar 
with their performance in vocational courses have observed 
that these subjects are not markedly superior or inferior to 
hearing subjects of the same age. Should the means of the 
test scores indicate that the group deviated conspicuously 
from the norms for hearing subjects it might be an indication 
that the measures were not useful in guidance of the hypa- 
cousic. The means, standard deviations and distribution 
curves are presented from the point of view of evaluating 
their conformity to theoretical and empirical expectations. 


Ibid., p. 39. 
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TEST RESULTS 


Stenquist Test of Mechanical Aptitude. The means, stand- 
ard deviations and percentile ranks of the Stenquist scores 
for the entire group, and for the etiological groups are pre- 
sented in Table III. The mean for both the entire group 
and the congenitally deaf is fifty-five and two tenths; the 


TABLE III 


The Mean Scores and Percentile Ranks for the Entire Group and for 
the Congenitally and Adventitiously Hypacoustic, on the 
Stenquist Mechanical Aptitude Test—Test I 


Group N 
Entire Group 80 55.2 12.3 41 
Congenital 41 55.2 12.4 41 
Adventitious 31 55.9 12.7 41 


standard deviation for the entire group is 12.3, and for the 
congenitally deaf, 12.4. The mean for the adventitiously 
deaf is fifty-five and nine tenths with a standard deviation 
of 12.7. The greatest mean difference is seven tenths of a 
point between the means for the congenitally and for the 
adventitiously deaf. This difference is slight and not statisti- 
cally significant. The percentile rank of forty-one is identical 
for all three groups. The mechanical abilities of the con- 
genitally and of the adventitiously hypacousic are equal as 
measured by the Stenquist Test. All three groups are similar 
in variability; the greatest difference between the standard 
deviations is three tenths of a point. According to this test, 
all groups are slightly inferior in mechanical ability to the 
average normally hearing child. 

The frequency distribution curves for the entire group 
and for the congenitally and the adventitiously hypacousic 
are presented in Figure 2. The curves for all of the groups 
approximate a normal distribution. Scores for the entire 
group and for the adventitiously deaf range from thirty to 
eighty-five. Scores for the congenitally deaf range from 
thirty to eighty. The peaks of the curves for all three groups 
are at fifty. The characteristics of the curves are similar and 
there is almost complete over-lapping. This is in agreement 
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with the finding of no significant difference between the 
means and standard deviations. These results fall within 
the limits of expectations and indicate that Test I of the 
Stenquist Mechanical Aptitude Test might be useful in the 
guidance of hypacousic boys. 
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FIGURE 2 


THE DISTRIBUTIONS OF SCORES FOR THE ENTIRE GROUP AND FOR THE 
CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC, ON 
THE STENQUIST MECHANICAL APTITUDE TEST— 
TEST 1 


The Minnesota Paper Form Board Test. In Table IV are 
presented the means, standard deviations, and percentile 
ranks for the entire group and for the congenitally and ad- 
ventitiously hypacousic. The mean score for the entire group 
is thirty-four and three tenths with a standard deviation of 
12.2. The mean score for the congenitally deaf is thirty-four 
and five tenths with a standard deviation of 11.4, and the 
mean score for the adventitiously deaf is thirty-five and 
four tenths with a standard deviation of 12.3. The greatest 
mean difference is one and one tenth, between the means 
for the congenitally and adventitiously hypacousic. This 
difference is slight and not statistically reliable. The groups 
are similar in variability; the greatest difference between the 
standard deviations is one and two tenths. 
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TABLE IV 


The Mean Scores and Percentile Ranks for the Entire Group and for 
the Congenitally and Adventitiously Hypacousic, on the 
Minnesota Paper Form Board Test 


Mean Percentile 
Group N Score sD Rank 
Entire Group 80 34.3 12.2 50 
Congenital 41 34.5 11.4 50 
Adventitious 31 35.4 12.3 55 


The percentile ranks reveal that the hypacousic are of 
average mechanical ability as measured by Minnesota Paper 
Form Board Test. These results also indicate that the con- 
genitally deaf do not differ from the adventitiously deaf 
with respect to mechanical ability. The slightly higher per- 
centile rating of the adventitiously deaf can not be con- 
sidered significant in view of the statistically unreliable 
difference between the mean scores. 

The frequency distribution curves of the scores on the 
Minnesota Paper Form Board Test, for the entire group and 
for the etiological groups, are presented in Figure 3. The 
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THE DISTRIBUTIONS OF SCORES FOR THE ENTIRE GROUP AND FOR THE 
CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC, ON THE 
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characteristics of the curves for the entire group and for the 
congenitally hypacousic are markedly similar, but the char- 
acteristics of the curve for the adventitiously hypacousic 
differ from those of the other two curves. The range of the 
scores for the three groups is equal. The curve for the ad- 
ventitiously deaf reveals less marked grouping around the 
mean, causing it to be more flat. That this represents a real 
difference between the distributions is doubtful in view of 
the slight difference between the means and standard devi- 
ations. The tri-modality of the curves for the entire group 
and the congenitally hypacousic would be less obvious if the 
curves were “smoothed.” However, it seems pertinent to 
recall that most investigators who have used objective meas- 
ures in studying the hypacousic have found either a bi-modal 
or tri-modal distribution curve. None of these investigators 
has explained this characteristic of the distributions for 
hypacousic subjects. Further evidence pertaining to this 
phenomenon and a possible explanation is given in the dis- 
cussion of the distributions of the scores on the other meas- 
ures being evaluated. 

Although the curve for the adventitiously hypacousic is 
somewhat atypical, the curves for the entire group and for 
the congenitally hypacousic do approximate a normal dis- 
tribution. Therefore, the mean test results and the distribu- 
tions of the scores are within the limits of expectations and 
indicate that the Minnesota Paper Form Board Test might 
be useful in guidance of hypacousic boys. 

The Minnesota Spatial Relations Test; Time. This test is 
scored for both time and errors and the results are treated 
separately. The mean time scores in seconds, the standard 
deviations and the percentile ranks for the entire group and 
for the congenitally and adventitiously hypacousic are pre- 
sented in Table V. The mean score for the entire group is 
five hundred fifty-six and three tenths, with a standard 
deviation of 122.9. The mean score for the congenitally 
hypacousic is five hundred sixty-two and five tenths with a 
standard deviation of 132.6, and the mean score for the ad- 
ventitiously hypacousic is five hundred fifty-two with a 
standard deviation of 113.0. The greatest mean difference 
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is ten and three tenths, between the means for the con- 
genitally and adventitiously hypacousic. This difference is 
in favor of the adventitiously deaf. However, it can not be 
considered statistically significant because the critical ratio 
of this difference is .35, which is considerably below the re- 
quirements for statistical reliability. The two etiological 
groups differ slightly in variability; the congenitally deaf 


TABLE V 


The Mean Time Scores and Percentile Ranks for the Entire Group 
and for the Congenitally and Adventitiously Hypacousic 
on the Minnesota Spatial Relations Test 


Mean Percentile 
Group N Score SD Rank 
Entire Group 80 556.3 122.9 50 
Congenital 41 562.5 132.6 50 
Adventitious 31 552.2 113.0 50 


are more variable in their performance as a group than the 
adventitiously deaf. This indicates that more congenitally 
than adventitiously deaf boys rate both inferior and superior 
on the Minnesota Spatial Relations Test. The percentile 
ranks are identical for the entire group and for the etio- 
logical groups; all groups are at the fiftieth percentile. On 
the basis of the time scores on the Minnesota Spatial Rela- 
tions Test, hypacousic boys do not differ from normally 
hearing boys, nor do congenitally deaf differ from adventi- 
tiously deaf boys, with respect to mechanical ability. 

The distribution curves for the scores on the Minnesota 
Spatial Relations Test for the entire group, and for the etio- 
logical groups are presented in Figure 4. Although there is 
considerable spread, especially in the direction of inferior 
scores, all the curves are peaked at the mean and there is 
almost complete overlapping. In comparing the curves for 
the etiological groups with the curve for the entire group 
there is an indication that the bi-modality of the curve for 
the entire group might be accounted for on the basis of dif- 
ferences in the distributions of the congenitally and adventi- 
tiously hypacousic. This is more apparent in the distribu- 
tions of the scores on other tests to be presented. 
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THE DISTRIBUTIONS OF TIME SCORES FOR THE ENTIRE GROUP AND FOR 
THE CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC, ON 
THE MINNESOTA SPATIAL RELATIONS TEST 


The mean time scores and the distribution curves of the 
results on the Minnesota Spatial Relations Test fall within 
the limits of expectations and indicate that this test might 
be useful in guidance of hypacousic boys. 

The Minnesota Spatial Relations Test; Error Scores. The 
mean error score, standard deviations and percentile ranks 
on the Minnesota Spatial Relations Test, for the entire 
group and for the etiological groups are presented in Table 
VI. The mean error score for the entire group is thirty and 
three tenths with a standard deviation of 12.0. The mean 
error score for the congenitally hypacousic is thirty-one and 


TABLE VI 


The Mean Error Scores and the Percentile Ranks for the Entire 
Group and for the Congenitally and Adventitiously Hypacousic, 
on the Minnesota Spatial Relations Test 


Mean Percentile 
Group N Score sD Rank 
Entire Group 80 30.3 12.0 15 
Congenital 41 31.1 11.0 15 


Adventitious 31 27.0 11.5 15 
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one tenth with a standard deviation of 11.0, and the mean 
score for the adventitiously hypacousic is twenty-seven with 
a standard deviation of 11.5. The greatest mean difference 
is four and one tenth between the means for the congenitally 
and adventitiously deaf. The error scores, like the time 
scores, favor the adventitiously hypacousic. However, the 
difference, again, is not statistically reliable. The groups are 
almost identical in variability; the greatest difference be- 
tween the standard deviations is one point. 

The percentile ranks for the entire group and for the etio- 
logical groups are identical; all three groups are at the fif- 
teenth percentile. On the basis of the error scores on the 
Minnesota Spatial Relations Test, hypacousic boys are 
markedly inferior to hearing boys. The etiological differences 
have no significance relative to this inferiority, as the con- 
genitally and adventitiously hypacousic are equally inferior. 
If we regard this difference between the hypacousic and the 
hearing to be determinative, we might conclude that it is 
the fact of deafness rather than the type of deafness which 
is consequential. The hypacousic were of average mechanical 
ability as measured by the time scores of this test. This indi- 
cates that deaf boys are equal to hearing boys in speed of 
performance. However, their performance is less accurate. 
Apparently the hearing engage in a mental trial and error 
process prior to fitting the block into the recess. The deaf, 
apparently, use a manual trial and error process, simply 
fitting the block into one recess after another until the proper 
one is located. The error score results are not in agreement 
with Stanton™ who concluded that the deaf and the hearing 
were equal but that both groups were inferior to the stand- 
ardization group. 

Further discussion of the error score results is reserved for 
the following section because the correlations between 
tests are revealing in this respect. The inferiority of 
the hypacousic as indicated by the error scores on the 
Spatial Relations Test was not expected empirically, and on 
this basis these scores ostensibly are not reliably indicative 
of mechanical ability for hypacousic boys. However, the 
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time scores on this test are within the limits of expectations 
and because of additional factors which are disclosed by the 
correlation data, this finding relative to the error score might 
be pertinent to the guidance of deaf boys. 

The distribution curves for the error scores on the Minne- 
sota Paper Form Board, for the entire group and for the 
etiological groups, are presented in Figure 5. With the ex- 
ception of the bi-modal pattern, the curve for the entire 
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THE DISTRIBUTIONS OF ERRORS SCORES FOR THE ENTIRE GROUP AND 
FOR THE CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC, 
ON THE MINNESOTA SPATIAL RELATIONS TEST 


group approximates the curve of normal distribution. There 
is only slight overlapping of the curves for the etiological 
groups. The peak of the curve for the congenitally hypa- 
cousic is at twenty-five, and the peak of the curve for the 
adventitiously hypacousic is at fifteen. This difference is in 
favor of the adventitiously deaf. The peaks of these two 
curves fit exactly into the bi-modal pattern of the curve for 
the entire group. Although there is no difference between 
the means for the etiological groups, there seemingly is a 
difference between the distributions of these groups. This 
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apparent difference between the distributions of the etio- 
logical groups indicates that the bi-modality which has char- 
acterized the frequency distributions of former investigators 
might be explained by the etiological differences of the hypa- 
cousic population. 

The Minnesota Mechanical Assembly Test; Set I. Because 
there is notable variation in the performance of the hypa- 
cousic on Sets I and II of this test the results from each set 
are treated separately. The mean scores, standard devia- 
tions, and percentile ranks for the entire group and for the 
etiological groups on Set I are presented in Table VII. The 
mean score for the entire group is seventy-one and seven 


TABLE VII 


The Mean Scores and the Percentile Ranks for the Entire Group and 
for the Congenitally and Adventitiously Hypacousic, on the 
Minnesota Mechanical Assembly Test; Set I 


Mean Percentile 
Group N Score SD Rank 
Entire Group 80 71.7 19.7 30 
Congenital 41 69.4 21.2 25 
Adventitious 31 70.7 16.6 25 


tenths, with a standard deviation of 19.7. The mean for the 
congenitally deaf is sixty-nine and four tenths, with a stand- 
ard deviation of 21.2, and the mean for the adventitiously 
deaf is seventy and seven tenths, with a standard deviation 
of 16.6. The greatest mean difference is two and three 
tenths, between the means for the entire group and the con- 
genitally hypacousic. The difference between the means is 
slight and not statistically reliable. The etiological groups 
differ slightly with respect to variability. The difference be- 
tween the standard deviations for these groups is four and 
six tenths; the adventitiously deaf are the least variable in 
performance. This suggests that congenitally deaf score both 
more inferior and superior than the adventitiously deaf. 
The entire group ranks at the thirtieth percentile and 
both etiological groups at the twenty-fifth percentile on 
Set I of the Assembly Test. On the basis of these results 
hypacousic boys rate inferior to normally hearing boys in 
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their ability to assemble mechanical objects. Stanton” found 
the deaf equal to the hearing but both the hearing and deaf 
groups which she studied were inferior to the standardization 
group. The test results from Set I, again indicate that it is 
the fact of deafness rather than the type of deafness which 
is important, because both etiological groups are equally 
inferior. 

The distribution curves for the scores on Set I of the 
Minnesota Mechanical Assembly Test for the entire group 
and for the etiological groups are presented in Figure 6. The 
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THE DISTRIBUTIONS OF SCORES FOR THE ENTIRE GROUP AND FOR THE 
CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC, ON SET I, 
THE MINNESOTA MECHANICAL ASSEMBLY TEST 


spread of the curves in the direction of inferior scores is 
greater than would be expected on a theoretical basis. How- 
ever, this is in agreement with the finding of inferior mean 
scores. The curve for the entire group is tri-modal in pattern. 
The curves for the etiological groups overlap notably, but 
the peaks are different and indicate that the distributions 
differ slightly. The range of the scores for the entire group 
and for the congenitally deaf are equal; the range is from 
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twenty to one-hundred. The range of the scores for the ad- 
ventitiously deaf is from twenty-five to ninety-five. 

The Minnesota Mechanical Assembly Test; Set II. The 
means, standard deviations and percentile ranks for the 
entire group and for the etiological groups, for the scores on 
Set II of the Assembly Test are presented in Table VIII. 
The mean for the entire group is seventy-eight and three 
tenths, with a standard deviation of 18.5. The mean for the 
congenitally deaf'is seventy-seven and three tenths, with a 
standard deviation of 21.1, and the mean for the adventi- 
tiously deaf is eighty, with a standard deviation of 19.4. The 
greatest mean difference is two and seven tenths between 
the means for the congenitally and adventitiously hypa- 
cousic. This difference is slight and not statistically signifi- 
cant. The difference is two and six tenths, between the 
standard deviations of the means for the entire group and 
the congenitally deaf. The groups might be considered com- 
parable relative to variability. 


TABLE VIII 


The Mean Scores and the Percentile Ranks for the Entire Group and 
for the Congenitally and Adventitiously Hypacousic, on the 
Minnesota Mechanical Assembly Test; Set II 


Mean Percentile 
Group N Score 8D Rank 
Entire Group 80 78.3 18.5 50 
Congenital 4l 77.3 21.1 50 
Adventitious 31 80.0 19.4 55 


The entire group and the congenitally deaf rank at the 
fiftieth percentile. The adventitiously deaf rank at the fifty- 
fifth percentile. The difference in percentile rank is in favor 
of the adventitiously hypacousic. However, because of the 
slight difference in mean scores this advantage can not be 
considered statistically reliable. 

The distribution curves for the scores on Set II of the 
Assembly Test, for the entire group and the etiological 
groups, are presented in Figure 7. The curve for the entire 
group is bi-modal in character. The peak for the congenitally 
deaf is at seventy-five and the peak for the adventitiously 
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deaf is at ninety-five. This difference is substantial and the 
distributions for the etiological groups can not be con- 
sidered equivalent. The peaks of the curves for these two 
groups conform exactly to the bi-modal pattern of the curve 
for the entire group. The differences between the distribu- 
tions for the etiological groups, therefore, might account for 
the bi-modality of the curve for the entire group. These 
distribution curves indicate that congenitally and adventi- 
tiously hypacousic are not homogeneous populations with 
respect to their ability to assemble mechanical objects. 
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Figure 7 
THE DISTRIBUTIONS OF SCORES FOR THE ENTIRE GROUP AND FOR THE 
CONGENITALLY AND ADVENTITIOUSLY HYPACOUSIC, ON SET 
II, THE MINNESOTA MECHANICAL ASSEMBLY TEST 

Comparing the results of Sets I and II of the Minnesota 
Mechanical Assembly Test, we find that hypacousic boys 
rate as inferior on Set I, and as being of average ability on 
Set II. The higher rating on Set II might be explained as a 
practice effect; Set II was administered after Set I. This 
observation is corroborated by the correlation data. If the 
results of Set I are interpreted as being the most reliable, we 
find that hypacousic boys rate slightly inferior to hearing 
boys on the tests involving specifically mechanical objects. 
This apparent inferiority is revealed by the Stenquist Test 
involving abstract manipulation of mechanical objects, and 
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by Set I of the Assembly Test involving manipulation of 
concrete mechanical objects. On the Minnesota Paper Form 
Board Test, and on the time scores of the Minnesota Spatial 
Relations Test this inferiority of the hypacousic does not 
appear. However, the revealed differences between the hypa- 
cousic and normally hearing are not great. The results might 
be considered to be within the limits of expectations, but 
before drawing conclusions it is necessary to subject the 
tests to further evaluation. 


CORRELATION BETWEEN TESTS 


Tests of mechanical ability theoretically measure the same 
capacities. The results from a test of mechanical ability 
which differ markedly from the results from similar tests can 
not be considered appropriate measures. A significant degree 
of correlation between such scores is a minimum require- 
ment. However, different types of tests measure largely dif- 
ferent aspects of what is referred to generally as mechanical 
ability. This is analogous to the problem encountered in the 
measurement of intelligence.”* In order to further evaluate 
the usefulness of the objective measures employed in this 
investigation, the degree of correlation existing between the 
various measures was determined. 

In determining the correlation between the tests, scatter 
diagrams were made for the scores on all of the measures. 
The correlation coefficient was computed whenever even a 
slight relationship was indicated. The scatter diagrams re- 
vealed no relationship between the error scores on the Min- 
nesota Spatial Relations Test and the scores on the Sten- 
quist, and for the error scores and the scores on the Assembly 
Test. The correlations between the other measures are pre- 
sented in Table IX. The greatest degree of correlation exists 
between the scores on the Minnesota Paper Form Board 
and the time scores on the Minnesota Spatial Relations Test; 
the correlation is —.69. A negative relationship was antici- 
pated because the less time needed to complete the Spatial 
Relations Test, the higher the rank on this test. A high 
degree of correlation between these two tests might be ex- 
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pected because both measure the subject’s ability to dis- 
criminate between sizes and shapes. The Paper Form Board 
measures capacity to mentally manipulate forms, and the 
Spatial Relations Test measures capacity to manually and 
mentally manipulate forms. The correlation between these 
tests indicates that those aspects of mechanical ability 
measured by one is highly saturated with the aspects of 
mechanical ability measured by the other. This relationship 
argues for the validity of these measures. 
TABLE IX 


Degree of Correlation between Scores for Hypacousic Boys 
on Tests of Mechanical Ability 


Degree 
Tests Correlated of Cor- 
relation 


Minn. Paper Form Board & Minn. Spatial Relations—Er- - 
rors -. 
Minn. Paper Form Board & Minn. Spatial Relations—Time —.69 
Minn. Paper Form Board & Stenquist Mech. Aptitude Test .48 
Minn. Paper Form Board & Minn. Mech. Assembly—Set I .38 
Minn. Paper Form Board & Minn. Mech. Assembly—Set II .37 
— Relations, Time & Minn. Mech. Assembly— 


Minn. Spatial Relations, Time & Minn. Mech. Assembly— sin 
Minn, Spatial Relations, Time & Stenquist Mech. Aptitude 
— Assembly, Set I & Stenquist Mech. Aptitude a 
Minn. Mech. Assembly, Set II & Stenquist Mech. Aptitude 

Test 


The second highest correlation is .63, between the scores 
on the Minnesota Assembly Test, Set I, and the Stenquist 
Test. These tests measure the subject’s capacity to associate 
relationships between common mechanical objects. The 
Stenquist measures capacity to associate mechanical objects 
in an abstract manner and the Assembly measures capacity 
to associate mechanical objects in a concrete manner. These 
measures correlate significantly. 

The correlations in order of their magnitude between the 
remaining tests are: —.52, for time scores on the Spatial 
Relations Test and Set I of the Mechanical Assembly Test; 
.48, for scores on the Paper Form Board and the Stenquist 
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Test; —.47, for the time scores on the Spatial Relations Test 
and Set II of the Assembly Test; —.46, for the time scores 
on the Spatial Relations Test and the scores on the Sten- 
quist Test; .46, for Set II of the Assembly Test and the 
Stenquist; .38, for the Paper Form Board and Set I of the 
Assembly Test; .37, for the Paper Form Board and Set II 
of the Assembly Test; —.37, for the Paper Form Board and 
the error scores on the Spatial Relations Test. 

Comparing the correlations between Sets I and II of the 
Assembly Test with the other measures, we observe that 
the degree of relationship is smaller between the scores on 
Set II and the other tests. These differences are not great 
except for the comparison between the scores on these Sets 
and the Stenquist Test. In the discussion of test results, 
we found that Set I of the Assembly Test rated the hypa- 
cousic as inferior to the norms for hearing, and that Set II 
rated the hypacousic as equal to the norms for hearing. The 
interest correlations reveal that Set II correlates to a smaller 
degree with the other measures than Set I. Although all the 
correlations are within the limits of statistical significance, 
these results indicate that Set IT is a less valid measure than 
Set I. This is in agreement with the observation that there 
might be a practice effect on Set II. The results from the 
Stenquist and Assembly Tests indicate that the hypacousic 
are slightly inferior to the norms for the hearing with respect 
to their ability to perceive relationships between mechanical 
objects. 

Except for the correlation of —.37 between the Spatial 
Relations Test and the scores on the Paper Form Board, no 
relationship existed between the various measures and the 
error scores. On the basis of these results the error scores do 
not fulfill the minimum requirement of correlating signifi- 
cantly with other measures of mechanical ability. However, 
these results suggest that hypacousic and normally hearing 
boys differ relative to their approach to the solution of the 
problems which this test presents. This variation indicates 
that these groups differ with respect to their mental trial 
and error processes which precede an attempted solution of 
the tasks involved in the Spatial Relations Test. It seems 


150 Measures of Mechanical A ptitude 


pertinent to recall that the symbolism involved in the think- 
ing processes is different for deaf and hearing subjects. 
Hearing subjects think primarily in words and deaf subjects 
think primarily in the sign language. The sign language is 
a language of movement. Therefore, deaf subjects probably 
find it more necessary to move their hands while engaging 
in mental trial and error relative to determining which is the 
proper recess for each block in the test. The resultant manual 
attempts rather than mental attempts cause errors as scored 
on the Spatial Relations Test. A comparison, also, might be 
made relative to the efficiency of the two types of symbol- 
ism. There are no pertinent objective data. However, the 
development of language corroborates the observation that 
the sign language is a more primitive form of symbolism 
when compared to the symbolism of words. On this basis 
the symbolism of the hypacousic might be considered less 
efficient and therefore makes random movements more 
necessary. 

A further explanation of this difference between deaf and 
normally hearing subjects involves a comparison on the basis 
of cautiousness and auto-criticism. A cautious and auto- 
critical subject will approach the problem of placing the test 
blocks in their proper recess in a planned, careful manner, 
thus making few errors. A subject lacking in auto-criticism 
and cautiousness will make attempts in an unplanned, im- 
pulsive manner, thus making many errors. The error score 
results suggest that the deaf are less cautious and auto- 
critical than the normally hearing. Further evidence per- 
taining to this problem is presented in Part IT. 

In general, with the exception of the error scores on the 
Minnesota Spatial Relations Test, the inter-test correlations 
are within limits of statistical significance, and these tests 
fulfill the minimum requirements of usefulness. However, 
further evaluation is necessary to determine whether these 
objective measures effectually discriminate with respect to 
success in mechanical operations. 
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Norton CANFIELD* 


Colonel, Medical Corps; Chief, Otolaryngology Branch, 
Army Service Forces, Office of The Surgeon General, 
Washington, D. C. 


DersHoN GENERAL HospITAt, 
BuTLer, PENNSYLVANIA 


Medical Department 


Maj. Edward H. Truex, Jr., 
Otologist, Chief, Aural Re- 
habilitation 

Capt. Henry C. Barnaby, MC, 
Otologist, Asst. Chief of Serv- 


ice 

Maj. William W. Pierce, MC, 
Otologist, (Assigned, Aug.— 
Nov., 1945 

Capt. James Hendrix, Jr., MC 

Capt. James 0’ Neil, MC 

1st Lt. Gerald Hughes, MC 

Ist Lt. Ruth Nichols, Section 
Head Nurse 

T/4 Peter Costello, Sergeant, 
(discharged—Nov., 1945) 

T/4 Connie Duco, Librarian— 
Medical Records 

Mrs. Ann McCandless, Secre- 


tary 
Mrs. Marie Rice, Stenographer 


Acoustic Department 


Capt. Raymond Carhart, Ph.D., 
Acoustic Physicist 


Acoustic Experts 
2nd Lt. Lee Doerfler, MAC 
2nd Lt. Francis Sonday, MAC 
2nd Lt. Hugo Schunhoff, MAC 
2nd Lt. Wayne Jeans, MAC 
Cp]. Albert Douglas 
Miss Mary Schmitz 
Mrs. Marianne Leary 
Mrs. Evelyn Corgan 


Acoustic Technicians 


T/4 Kenneth Stewart 

T/5 Caroline Owens 

Pfc. William Sheley 

Mrs. Gertrude Heaton, Secre- 


tary 
Mrs. Jean Walker, Stenographer 


Auricular Training 
Department 


Miss Laila Larsen, Auricular 
Training Expert 

Miss Jane Gaff, Auricular Ther- 
apy Instructor 

Miss Jean Closser, Auricular 
Therapy Instructor 


Lip-Reading Depariment 
Mrs. Elizabeth Nitchie, Princi- 
pal 


Teachers 
Miss Mina Avery 
Mrs. Barbara Short 
Miss Mae Fisher 
Miss Agnes Frazier 
Miss Emily Harris 
Miss Mary Hearty 
Miss Emma Kessler 
Mrs. Helen Lowery 
Mrs. Shirley Stein 
Miss Mary MacCracken 
Miss Josephine Prall 
Miss Gertrude Russell 
Miss Margaret Thompson 
Miss Gertrude Torrey 


* “The total number of personnel that have gone through the 
program at the three hearing centers is approximately 9,500. Hoff 
General Hospital recently closed. This center did some very excep- 
tional work, especially with regard to the psychological phases of 
deafness and their contributions are now being statistically analyzed. 
It is contemplated that the other centers continue to operate for 
several months, following which there will be a consolidated report 
from these centers which we expect will include somewhat over 
12,000 cases.” (Signed) Norton Canfield. 
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Miss Mary Van Wyk 
Miss Esther Vonderheit 
Miss Florence Wooley 
Miss Janet Mair 


Speech Correction 
Department 
Miss Verna Allshouse, Super- 
visor 


Speech Clinicians 
T/5 Virginia Bean 
T/5 Claire Regan 
T/4 Phyllis Weidig 
Miss Lola McMullen 


Psychology Department 


Donald A. Ramsdell, Ph.D., 
Psychologist 


Psychometrists 


S/Sgt. Harry Probst 
Cpl. Timothy Leary 
T/5 Irving Leibman 
Miss Sallye Wrye 


Registrar 


Pfc. Carl Meyer 
T/5 Hilda Polinsky, Assistant 


Formerly Associated 


Capt. Robert Schein, MC, 
Otologist (Discharged) 

Miss Florence Henderson, 
Speech Correctionist 
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The Deaf Worker in Industry 


A Descriptive Study of Fifty-Six Deaf Workers 
Engaged in Manufacturing During the War 


GerorGE Lavos, M.A. 
Vocations Director 


and 


Earu W. Jonss, M.A. 
Michigan School for the Deaf, Flint, Michigan 


Mc has been written and said about the deaf worker in 

industry. On the one hand extensive praise has been 
given him. On the other hand there may be the unstated, 
but nonetheless present, doubt in the employer’s mind as to 
the efficiency of the deaf worker. 

Supporters of the deaf as well as the many employers who 
hire them can continue to lavish praise on the deaf worker 
in industry. Opinions, broad statements, and “last words” 
can be given without end. There is need, though, for a more 
exact statement of the efficiency of the deaf worker. Inherent 
in this are two problems: First, what is meant by work ef- 
ficiency, especially as it pertains to the deaf worker? And 
second, how efficient are the deaf by our definition? The re- 
port to follow is virtually the first attempt to answer these 
questions. Previous reports have considered these questions 
only in part or have not given a thorough study to the prob- 
lems posed by the deaf in this respect. 

A report on the success or failure of the deaf in industry 
would interest four groups in American society. First, the 
deaf themselves would be deeply interested in the findings, 
for they have long taken a positive and active interest in 
their well being. The report would give them an outside 
standard, one of the first in their experience. Forward-look- 
ing educators of the deaf, those who truly appreciate the 
inescapable fact that deaf children and youths grow up to be 
deaf adults and, likely, workers, will eagerly scan these 
results and then delve into them, for their plans may be 
guided by such findings. Vocational teachers and other 
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vocational specialists for the deaf will find in the results 
much of interest and much in the way of suggestion for 
their work. And finally the lay public, parents, relatives and 
friends of the deaf as well as those who serve the deaf spiri- 
tually will find the study interesting and informative. 

The war period offered an excellent opportunity to con- 
duct the study because the task of finding a considerable 
number of deaf employed in one plant was made easier. 
Then too, the results would be a demonstration, if they are 
favorable to the deaf, of the war and of the peace value of 
deaf to American society. A measure of the deaf worker’s 
efficiency, taken in a war period, would be an indication of 
that worker’s adaptability to unusual conditions. Again the 
results, if favorable, would be a further asset to the deaf in 
their postwar search for jobs. 

In order then to answer realistically and objectively the 
question as to the deaf worker’s efficiency this study was 
conducted. After a working definition was made of efficiency 
on a job, a measuring instrument was devised to evaluate 
the deaf on their jobs. Both definition and instrument were 
constructed to meet any special problems entailed by the 
employment of deaf. The instrument was applied to every 
deaf worker on the payroll of a factory engaged in war work. 
The results of this application were then tabulated and the 
report made here. 


A oF LITERATURE 


An examination of the literature in the field of the on-the- 
job efficiency of the deaf proved to be very unfruitful. Little, 
except unsupported authoritative statements of proponents 
of the cause of the deaf, could be found. Only two objective 
studies were uncovered. 

The first was conducted during the depression period and 
was published in 1936.' It is a nation-wide survey covering 
certain areas of 27 states and the District of Columbia. In 
this investigation both the deaf and the hard of hearing were 


1 Martens, Elsie H., “The Deaf and the Hard-of-Hearing in the 
Occupational World,” U. S. Department of the Interior, Bulletin, 
1936, No. 13 
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studied. A total of 19,580 individuals was covered entirely 
or in part by the survey. A major portion of the report is 
given over to the employment status and types of occupa- 
tions followed by the deaf. In the latter part of the report 
are two chapters dealing with the employer’s estimate of 
the deaf worker’s success on the job. Inasmuch as the pres- 
ent report deals exclusively with the employer’s evaluation 
of his deaf employee’s efficiency, this latter part is of interest. 
Because Marten’s study deals with both deaf and hard of 
hearing, quotations in this report are based, as far as pos- 
sible, solely on those pertinent to the deaf. The deaf are 
defined as “those who cannot hear speech at all understand- 
ingly.” The majority of the deaf surveyed were employed 
as operatives in mill or factory, unskilled laborers, hotel or 
domestic servants, followed by such skilled workers as 
printers, shoemakers, teachers and the like. 

Estimates of the efficiency of these deaf workers were 
based on a total of 3,873 cases, of whom approximately two- 
thirds were men. In this group 56.1% was rated as succeed- 
ing very well in their work by their employers; 31.2% as 
succeeding fairly well; 10.2% as “getting by”; and 2.5% as 
failing. Another measure of efficiency is the chances for pro- 
motion. For the deaf, 7.4% had excellent prospects; 21.7% 
fair; and 70.3%, no prospects. 

It was found that success on the job bore no relationship 
with means of communication or source of training for the 
trade followed (7.e., whether public school or special school 
for deaf). It was found, though, that the better the educa- 
tion, the better the rating. With regard to prospects for pro- 
motion education was again a differentiating factor. Those 
who used signs were at the greatest disadvantage in their 
prospects for promotion. 

The second investigation,? published in 1945 and based on 
information obtained during the war period, deals only in 
part with those who have hearing losses. Even then, the in- 
vestigation fails to separate the deaf from the hard of 


2 Harvey, Verne K., and Luongo, E. Parker, ‘Physical Impair- 
ment and Job Performance, ‘The Journal of the American Medical 
Association, 127: 1945: 902-7, 961-70 
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hearing. The study covers all types of disabled. The disabled 
were matched with non-disabled as to sex, age, length of ex- 
perience on the job, and salary. The study was conducted in 
the war and navy establishments by the U. S. Civil Service 
Commission. 

Comparisons were made between the disabled and the 
non-disabled on accidents, production, efficiency, sick ab- 
senteeism and turnover. Deaf men constituted 2.3% of the 
total disabled group and deaf workmen, 6.9%. The results 
are not broken down into the different groups of disabled. 
With one exception no table presents a breakdown of the 
data by disability group. The exception is a table which 
presents the frequency and severity rates for accidents for 
which time was lost by the disabled worker. In this table, 
unfortunately, the deaf are not separated from the hard of 
hearing. The results indicate that those with hearing losses 
have a much higher frequency and severity accident rate 
than either any other group of disabled or the non-disabled. 
It must be mentioned again, though, the results do not dif- 
ferentiate between deaf and hard of hearing. 

Actually therefore, there is only one previous study of the 
work efficiency of the deaf worker. J. C. Howard, however, 
made a report in 1940 of the statements of employers dealing 
with their evaluation of deaf workers.’ He reports that the 
gist of the employers’ statements is that the deaf make 
exceptionally good workmen. The deaf were commended 
especially in precision work. Some of the more favorable 
statements emphasized that the deaf appreciate the chance 
to work and once employed are loyal and remain on their 
jobs; an that they attend strictly to business. 

The two statistical reports and the one report of testi- 
monials give but a circumscribed view of the vocational ef- 
ficiency of the deaf. Their findings support the view that the 
deaf are able to hold their own in the world of work, a fact 
which even a cursory follow-up of the graduates and school 
leavers of schools for the deaf would reveal. 

These reports are limited in the number and variety of 


3 Howard, J. C., “The Deaf and the Deafened in Industry ” The 
Volta Review, 14: 1940, 845 
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traits or characteristics which are analyzed in connection 
with the deaf worker’s efficiency on his job. A closer and 
more detailed view of the work efficiency of the deaf is 
needed as we move into the postwar period. The report 
which is to follow is one of the first to examine vocational 
efficiency of deaf workers over a wide variety of traits and 
at close range. 


PURPOSE OF THE STUDY 


From this review of the available literature and because 
the time seems propitious it is desirable that the work ef- 
ficiency of a group of deaf be analyzed. While various defi- 
nitions of the term ‘work efficiency” can be given, it was 
decided that certain aspects of efficiency only would be high- 
lighted for the purposes of this study. Vocational efficiency, 
in this study, is defined in terms of traits and characteristics 
in production, social adjustment, and defect involvement. 

Production is analyzed from the point of view of the 
speed and quality of the workmanship, care for tools and 
equipment, lack of interruption to the work tempo in terms 
of absenteeism, punctuality, and safety. Social adjustment 
is dealt with through a study of the deaf worker’s relation- 
ships with his supervisors and fellow-workers. The extent to 
which the hearing loss is involved in the worker’s efficiency 
is studied through an analysis of his versatility, ability to 
start unfamiliar work, ease of communication, and the like. 
Thus the deaf worker’s ability to adjust to his defect or to 
compensate for it will be studied. 

The report which follows will be purely descriptive in 
nature. Only the status of the deaf in the various charac- 
teristics and traits will be given. Another report will follow 
giving the factors associated with the difference between the 
more efficient and the less efficient deaf workers. 


METHODOLOGY 


The study was carried on in a manufacturing city of 
about 200,000 population. In the city are local units of a 
nation-wide corporation. The study was conducted in one 
of these local units. The total number of workers employed 
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in the plant was between fifteen and sixteen thousand. The 
total number of known deaf workers in the plant was fifty- 
six. The study is based on these fifty-six workers. The deaf 
workers constituted approximately four tenths of one per- 
cent of the total employed in the plant. 

The study was carried on during the closing months of the 
war before production was curtailed. The plant was engaged 
in the manufacture of small parts for vehicles and arma- 
ment. The study was conducted through the cooperation of 
a member of the staff of the plant’s personnel office. The 
questionnaire and the personnel data sheet were treated as a 
part of that member’s work. This procedure enhances the 
liability of the data obtained. 

Names of the deaf workers in the plant were obtained 
through the cooperation of the local association of the deaf. 
Various individuals including personnel from the state 
school for the deaf also assisted in making the lists of deaf 
workers in the plant. Since other plants in the city were 
eliminated because the number of deaf employed in them 
was so small as a part of the preliminary work, it is felt that 
every deaf worker was found who was employed in the plant 
in which the study was made. There is no reason to assume 
that these deaf workers were different from the hundreds of 
other deaf throughout the nation who went to work in the 
war plants. No special factors are known which would indi- 
cate that selection, above and beyond the usual selection 
exercised in hiring, occurred in connection with the employ- 
ment of these deaf. 

Since the subjects were obtained largely through the local 
association of the deaf with some additional names from the 
records of a school for the deaf and from individuals who 
knew that the study was limited to the deaf, the group sur- 
veyed is deaf rather than hard of hearing. The final lists were 
surveyed by an officer of the local association of the deaf 
and a member of the school staff and questionable cases 
eliminated. It was found then that there were fifty-six deaf 
workers engaged in production work in the plant. 

Information about the work efficiency of these workers 
was obtained through the use of a rating questionnaire and 
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a personnel data sheet. The rating questionnaire calls for 
one of five possible ratings on seventeen traits deemed sig- 
nificant in evaluating work efficiency. These traits were ob- 
tained by an examination of the literature on both produc- 
tion efficiency and objections to employment of disabled. 
The questionnaire also called for information on the 
methods of communication used, general suitability for 
work upon which employed, and any special adjustment 
techniques used. Each of the five possible ratings on a trait 
was a description of a degree of efficiency in that trait. In 
general the ratings for any one trait called for a comparison 
of the deaf worker with varying levels of efficiency among 
hearing workers of the same sex on the same job. The terms 
“hearing” and “deaf” were not used. Rather emphasis was 
placed on treating the subject as any other worker for whom 
a follow-up was made by the personnel office and the word 
“deaf” scarcely appears in the questionnaire. 

The seventeen traits for which ratings were requested in 
the scale are: speed of production, quality of production, use 
of equipment, tools and materials, versality in ability to 
perform different jobs in the same department, punctuality, 
attitude toward supervision, agreeableness with fellow 
workers, tendency to make excuses, ability in introduction of 
worker to new duties, absence, observance of safety regula- 
tions, wastage of work materials, accident proneness, neces- 
sity and disciplinary measures, steadiness, use of deafness as 
an excuse and difficulty of communication. In addition to 
these traits, information on the methods used by the rater 
to communicate with the deaf worker was requested. The 
rater was asked to indicate the most commonly used method, 
the next most commonly used, and so forth. The rater was 
also asked to indicate, in like manner, the methods used by 
the deaf worker to communicate with him. 

The following citation will serve as an example of the 
rating questionnaire used in the study: 


“Tnstructions: Place an X through the statement that most nearly 
describes the work of this individual when compared with other 
workers of the same sex on the same kind of job in the department 
under your supervision. Keep in mind that item C, or the middle 
item, represents the average worker in your department. 


This worker 
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A 
is exception- 
ally fast, pro- 
ducing much 
more than the 
average worker 


D 


is rather slow. 
Does not get 
as much work 
done as the av- 
erage worker 


B 


is fast, produc- 
ing somewhat 
more than the 
average worker 


E 


is very slow. 
Turns out 
much less than 
the average 
worker 
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C 


is of average 
speed, produc- 
ing about the 
same amount 
as the average 
worker 


The five possible ratings appeared in one row with the initial 
statement at the left. 

The scales were distributed to the foremen of the deaf 
workers over the name of the member of the personnel office 
of the plant. The instructions emphasized treating the scale 
as a part of the regular routine of the personnel office follow- 
up. 

Data from the personnel records of the plant were also 
obtained. These data were education, birthday, sex, marital 
status and jobs held (including date started, title and pay). 
These reports were filled out by clerical employees of the 
plant. 

The fifty-six deaf workers were employed in forty-two 
different divisions and were rated by forty-two different 
foremen. Undoubtedly, the large number of foremen con- 
tributing to the data adds to the validity of the study by 
lessening the weight of any one factor which may influence 
the rating. 

Of the workers surveyed 33 (59%) were men and the re- 
mainder (41%) women. In age the group ranged from sixty- 
two to nineteen. The highest percentage (30.1%) was in the 
23 to 27 year age group. A total of 13.2% was between the 
ages of 18 to 22 and 28 to 32. In the age group 48 and older 
there was 13.2% of the total group. The median age for the 
total group was 30 years. Data in Table I present the statis- 
tical information. 

A further description of the group surveyed can be ob- 
tained from its educational status. Slightly over half com- 
pleted the twelfth grade of a school for the deaf or better. 


162 The Deaf Worker in Industry 


TABLE I 
Distribution of Deaf Workers by Age 


Distribution 
Number Percent 
48-up 7 12.5 
43-47 5 9.0 
38-42 5 9.0 
33-37 12.5 
28-32 7 12.5 
23-27 18 32.0 
18-22 7 12.5 
Total 56 100 


Over 75% completed at least ten years of schooling. Only 
5% had less than eight years of schooling. Of the group 
practically half were married. Only 3.8% were divorced. While 
none of the men was divorced, 8.3% of the women were. 
Slightly more than half of the women were married while 
48% of the men were married. 

As revealed in Table II, all the workers, except one (a 
woman) who had been employed by the company for 20 
years at the time of the study, had been hired after the start 
of World War II. In general the service record of the men 


TABLE II 
Months of Employment in Plant 


Months of Employ- 
ment to April 1945 Distribution 
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was considerably longer than that of the women. Not only 
was the group surveyed young in years but it was also of 
limited experience in the plant. Because of their age it is not 
likely that the workers had much experience of a similar 
nature prior to entry in the plant in which the study was 
made. 

In Table III are indicated the different kinds of work in 
which the group was engaged. The greatest number is 
machine operators with assembly workers a second group. 
The remainder is scattered from toolmakers (7.1%) to 
draftsman (1.8%). 


TABLE III 
Nature of Work Performed 
Nature of Work Distribution 
Number Percent 

Machine Operation 31 55.4 
Tool Makers 4 73 
Assembly Workers 15 26.8 
Laborers 3 5.3 
Draftsman 1 1.8 
Inspector 1 1.8 
Plater 1 1.8 

Total 56 100 


Upon this group then, the study of the work efficiency of 
the deaf is based. 


EFFICIENCY IN TERMS OF PRODUCTION 


The first aspect of the efficiency of deaf workers which is 
analyzed is that of their production. The term ‘‘production” 
is defined for the purposes of this report as follows: 

1. Productivity—analyzed in terms of speed and quality 

of work; 

2. Care for materials—analyzed in terms of wastage of 

work materials, and tool and equipment maintenance; 

3. Work tempo—analyzed in terms of steadiness, ab- 

senteeism, and punctuality; 

4. Regard for safety—analyzed in terms of accident in- 
volvement and observance of safety rules. 
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Productivity 


In order to secure data on the productivity of these deaf 
workers, ratings were secured on the speed and quality of 
the worker’s production. These ratings are presented in 
Table IV. In speed of production slightly more than 85% 
was rated as average or bettter. Only 14% was below aver- 
age. In terms of quality of production, 9.1% was rated as 


TABLE IV 


Numbers and Percentages of Deaf Workers Rated on Speed of 
Production and Quality of Products 


Ratings on Speed 
and Quality Speed Quality 
Num-| Percent| Num-| Percent 
ber ber 
Greatly superior to average worker 1 1.8 0 0 
Somewhat superior to average 

worker 12 21.41 13 23.2 
Same asthe average worker 35 62.4] 38 67.7 
Slightly inferior to average worker 6 10.8 3 5.4 
Much inferior to average worker 2 3.6 2 3.7 

Total 56 | 100 56 | 100 


below average, 67.7% as average, and 23.2% as slightly 
better than average. No one was rated as outstanding in 
quality of production. 

The distribution of ratings on either item of productivity 
is definitely skewed. Between 85% and 90% was rated as 
average or better. 

TABLE V 


Numbers and Percentages of Deaf Workers Rated on 
Wastage of Work Materials 


Ratings on Wastage of 
Work Materials Distribution 


Number | Percent 


Greatly below that of average worker 5 9.0 
Somewhat below that of average worker 12 21.4 
Same as the average worker 38 67.7 
Slightly more than average worker 0 0 

Considerably more than average worker 1 1.9 


Total 56 100 
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Care for Materials 


Another aspect of efficiency in terms of production is the 
worker’s regard for unnecessary wastage of the materials 
upon which he is working and the care he gives his tools and 
equipment. The ratings on these items are given in Tables V 
and VI. On both items practically the entire group was rated 
as average or better. Only 1.9% was rated as below average 
in wastage and 3.6% in tool-and-equipment maintenance. 


TABLE VI 


Numbers and Percentages of Deaf Workers Rated on Maintenance 
of Tools and Equipment 


Ratings on Maintenance of Tools ee eee 
and Equipment Distribution 
Number | Percent 
Greatly superior to average worker 9 16.1 
Somewhat superior to average worker 28 50.0 
Same as the average worker 17 30.3 
Slightly inferior to average worker 2 3.6 
Much inferior to average worker 0 0 
Total 56 100 
Work Tempo 


Production efficiency can also be affected by the work 
tempo of the worker. If he does not work steadily, if he is 
frequently absent, if he is late in starting work in the 
mornings or at noon, he cannot be a satisfactory producer. 


TABLE VII 


Numbers and Percentages of Deaf Workers Rated on 
Steadiness and Punctuality 


Ratings on Steadiness 


and Punctuality Steadiness Punctuality 


Num-| Percent| Num-| Percent 


Greatly superior to average worker 8 14.1 10 17.8 
Somewhat superior to average 


worker 20 35.4 15 26.4 
Same as the average worker 22 39.1 | 22 39.2 
Slightly inferior to average worker 6 11.4 6 11.4 
Much inferior to average worker 0 0 3 5.2 


Total 


| 
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Information on such traits as these is given in Tables VII 
and VIII. Steadiness has to do with the extent to which the 
worker remains at an even pace, working without constant 
supervision, and the like. Absenteeism and punctuality are 
defined as usual. 


TABLE VIII 


Numbers and Percentages of Deaf Workers Rated 
on Absenteeism 


Ratings on Absenteeism Distribution 
Number | Percent 
Is never absent 4 7.2 
Absent less than average worker 22 39.2 
Absent as much as average worker 21 37.5 
Absent more than average worker 5 8.9 
Absent much more than average worker 4 7.2 
Total 56 100 


In every one of these traits greater dispersion was found 
than with any other group of traits as yet analyzed in terms 
of production. Eleven and four tenths percent of the group 
was rated below average in steadiness; 16.1% received simi- 
lar ratings in absenteeism, and 16.6% received the same 
ratings in punctuality. On the other hand 49.5% was rated 
above average in steadiness; 46.4% in absenteeism; and 
44.2% in punctuality. 


Regard for Safety 


The extent to which the worker follows safety practices 
affects his production. To uncover facts relative to this 
phase of production, two items pertaining to this area were 
included in the scale. Accident involvement was defined in 
terms of personal injuries rather than property damage. 
Observance of safety rules is self-explanatory. 

Tables IX and X show that the deaf are at least as safe 
as the average hearing worker, if not safer. In both instances 
100% of the group was rated as average or better than 
average in not being involved in accidents and in observing 
safety rules. 
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TABLE IX 


Numbers and Percentages of Deaf Workers Rated on 
Involvement in Accidents 


Ratings on Accident Proneness Distribution 
Number | Percent 
Involved in no accidents 13 23.4 
Involved in fewer than average 16 28.4 
About as many as average 27 48.2 
Involved in more than average 0 0 
Involved in many more than average 0 0 
Total 56 100 
TABLE X 


Numbers and Percentages of Deaf Workers Rated on 
Observance of Safety Rules 


Ratings on Observance of Safety Rules Distribution 
Number | Percent 
Observes all safety rules 5 8.9 
Observance superior to average worker 14 24.8 
Observance same as average worker 37 66.3 
Observance poorer than average worker 0 0 
Observance much poorer than average worker 0 0 
Total 56 100 


Work EFFIcIENCY IN TERMS OF SocIAL ADJUSTMENT 


A worker’s efficiency can be measured, in part, by his 
ability to associate with fellow workers cooperatively, work 
with them as the occasion demands and contribute to the 
group of which he is a part. To work efficiently, too, he must 
; be able to work harmoniously under supervision. Therefore, 
his relations with his foreman and others in a supervisory 
capacity are important. This aspect, called ‘Social Adjust- 
| ment,’’ was also made a part of this study. 

& Social adjustment, for the purposes of this report, is de- 
2 fined as follows: 


1. Foreman relationship—analyzed in terms of attitude toward 
supervision, tendency to make excuses, and need for disci- 
plinary measures; 

2. Fellow-worker relationship—analyzed in terms of the ability 

to get along with fellow-workers. 
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Foreman Relationship 


Information obtained in the survey which deals with the 
worker-foreman relationship is presented in Tables XI, 
XII, and XIII. Seven workers (12.6%) were rated below 


TABLE XI 


Numbers and Percentages of Deaf Workers on Attitude 
Toward Supervision 


Ratings on Attitude Toward Supervision Distribution 
Number | Percent 
Greatly superior to average worker 4 7.3 
Somewhat superior to average worker 26 46.6 
Same as the average worker 19 33.5 
Slightly inferior to average worker 6 10.8 
Much inferior to average worker 1 1.8 

Total 56 100 

TABLE XII 


Numbers and Percentages of Deaf Workers Rated on 
Tendency to Make Excuses 


Ratings on Excuse Making Distribution 
Number | Percent 
Makes no excuses 6 10.7 
Makes fewer excuses than average worker 16 28.6 
Makes as many excuses as average worker 28 50.0 
Makes more excuses than average worker 4 7.1 
Makes many more excuses than the average 
worker 2 3.6 
Total 56 100 
TABLE XIII 


Numbers and Percentages of Deaf Workers Rated on 
Need for Discipline 


Ratings on Discipline Needed Distribution 


Number | Percent 
Never needed with this worker 25 44.7 


Needed less than for average worker 12 21.4 
Needed about as often as for average worker 13 23.2 4 
Needed more than for average worker 5 8.9 i 
Needed much more than for average worker 1 1.8 


Total 56 100 


| 


The Deaf Worker in Industry 169 


average in their attitude toward supervision. The remainder 
was rated as average or better. Over 50% was rated superior 
to the average in having favorable attitude toward super- 
vision. Six workers (10.7%) were rated as making more 
excuses than the average worker (Table XI). Fifty percent 
of the group was rated as average in this respect while 
39.3% was rated as making less excuses than the average 
worker. The same trend, except more pronounced, applies to 
the need for disciplinary measures. Ten and seven tenths 
percent was rated as needing disciplinary steps more fre- 
quently than average while the remainder needed discipli- 
nary steps about as much as the average worker or less. 
Half of this remaining group (44.7% of the total group) had 
practically no need for disciplinary measures while 21.4% 
needed disciplinary steps to a slightly lesser extent than the 
average worker. 


Fellow-worker Relationship 


Social adjustment, in terms of work, involves not only the 
relationship with the worker’s supervisors but also his re- 
lationship with fellow-workers. Table XIV contains the 


TABLE XIV 


Number and Percentage of Deaf Workers Rated on Their 
Ability to Get Along with Other Workers 


Ratings on Getting Along with Workers Distribution 
Number | Percent 
Greatly superior to average worker 1 1.8 
Somewhat superior to average worker 8 14.3 
Same as the average worker 40 71.4 
Slightly inferior to average worker 6 10.7 
Much inferior to average worker 1 1.8 

Total 56 100 


ratings in respect to this trait. Seventy-one and four tenths 
percent was rated as equal in ability to get along with other 
workers as the average worker. Twelve and five tenths per- 
cent was rated as less able and 16.1% was rated as more 
able to get along with fellow workers than the average hear- 
ing worker. 
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Work Erriciency IN Terms or Dersect INVOLVEMENT 


The final aspect of the efficiency of deaf workers which 
was investigated in this study is the degree to which the 
defect of deafness plays a direct role in the adjustment of the 
worker to his position and its demands on him. It is needless 
to say that deafness per se may affect the findings of the 
previous parts. It can also be said that deafness has nothing 
to do with the characteristics found in the previous parts. 
And the same equivocal statement can be made for the pres- 
ent part. The following are traits or characteristics which 
further delineate the deaf worker though, in general, they 
seem more directly ascribable to the defect of lack of hearing 
and the worker’s compensation therefore than to any other 
one factor. For this reason these traits or characteristics are 
subsumed under the heading ‘Defect Involvement.’ 

In this section the following will be studied as aspects of 
the effect of deafness on job efficiency: 


1. Job Versatility—analyzed in terms of the ability to perform 
many jobs and ability to start unfamiliar work; 
2. Communication Problems—analyzed in terms of the difficulty 
of communicating and the methods of comprehensive and ex- 
ressive communication used; 
3. Utilization of Deafness—analyzed in terms of the degree to 
which deafness is used as an excuse. 


Job Versatility 


In Table XV is presented the foreman’s ratings on the 
ability of the deaf worker to perform a variety of jobs. While 
26.3% was rated as superior to the average in this respect, 


TABLE XV 


Numbers and Percentages of Deaf Workers Given the Designated 
Ratings on the Diversity of Jobs They Could Perform 


Ratings on Diversity of Job Performance Distribution 
Number | Percent 

Is copekts of being placed on any job 7 12.3 
Able to do more jobs than average worker 8 14.0 
Can do about as many jobs as average worker 20 36.5 
Can = placed on fewer jobs than average 

worker 18 32.0 
Shows little capacity for job shift 3 5.2 


Total 56 100 
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37.2% was rated as below average and 36.5% was rated 
average. This same trend, though more peaked in the aver- 
age range, applies to the workers’ ability to start unfamiliar 
work. Though 21.6% was rated as superior to the average, 
36.4% was rated below average, and 41.0% was rated as 
average in this respect (Table XVI). 


TABLE XVI 


Numbers and Percentages of Deaf Workers Given the Designated 
Ratings on Difficulty in Starting Unfamiliar Work 


Ratings on Ability to Start Unfamiliar Work Distribution 
Number | Percent 
Greatly superior to average worker 2 3.0 
Somewhat superior to average worker 11 18.6 
Same as the average worker 23 41.0 
Slightly inferior to average worker 16 29.4 
Much inferior to average worker 4 7.0 

Total 56 100 


Communication Problems 


The results of securing ratings from the foremen on ease or 
difficulty of communicating with deaf workers are presented 
in Table XVII. Fifty-nine percent was rated as not being 
characterized by any difficulty in this regard. The remainder 
presented some difficulty in this respect ranging from minor 
or slight (16.0%), through considerable but successful 
(17.8%), to frequent difficulty and unsuccessful (7.2%). It 


TABLE XVII 


Numbers and Percentages of Deaf Workers Given the Designated 
Ratings on Difficulty in Communicating about Work 


Ratings on Ease of Communicating 


Distribution 


Number | Percent 


Not at all difficult 33 59.0 
Involves little difficulty 9 16.0 
Is sometimes difficult, but successful 10 17.8 
Is often difficult and unsuccessful a 7.2 
Is always difficult and seldom successful 0 0 


Total 56 
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is significant, though, that in no case was the most extreme 
rating given. 

Table XVIII presents the first, and in most instances the 
only, method through which the foreman communicated 
with the worker. In 60.6% of the cases written notes were 
relied on. Next in order of frequency of use was speech to be 
lip-read by the deaf worker (23.3%). Twelve and a half per- 
cent used pantomime and in two instances (3.6%) there was 
someone who iuterpreted the orders and suggestions into 
signs. When the deaf worker communicated with the fore- 


TABLE XVIII 


Numbers and Percentages of Deaf Workers Relying on the 
Designated Means in Communication with Foremen 


Means of Communication Distribution 
Number | Percent 
Written notes 34 60.6 
Lip-reading 13 23.3 
Natural signs and pantomime 7 12.5 
Interpreter 2 36 
Others 0 0 
Total 56 100 


man a slightly different situation applied (Table XIX). 
Sixty-six and two tenths percent of the workers wrote notes 
to their foremen; 19.6% used pantomime; and 14.2% spoke. 


TABLE XIX 


Numbers and Percentages of Deaf Workers Who Employed the 
Designated Means to Inform Their Foremen 


Means of Communication Distribution 
Number | Percent 
Written notes 37 66.2 
Signs and Pantomime 11 19.6 
Speaking 8 14.2 
Interpreter 0 0 
Others 0 0 
Total 56 100 
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Utilization of Deafness as an Escape Mechanism 


A rating was secured which dealt with the extent to which 
the deaf workers used their deafness as a means to escape 
obligations and to which to assign their failings. The ratings 
are presented in Table XX. While 80.3% never used deaf- 
ness as an excuse, 19.7% did; 16.2% rarely and 3.5% some- 
times. It is significant, again, to note that none was rated in 
the two extreme possibilities in which could be indicated 
an exploitation of the defect. 


TABLE XX 


Nuntbers and Percentages of Deaf Workers Given the Designated 
Ratings on Using Deafness as an Excuse 


Ratings on Using Deafness as an Excuse Distribution 
Number | Percent 
Never uses deafness as an excuse 45 80.3 
Rarely uses deafness as an excuse 9 16.2 
Sometimes uses deafness as an excuse 2 3.5 
Inclined to use deafness as an excuse 0 0 
Habitually uses deafness as an excuse 0 0 
Total 56 100 


SUMMARY AND CONCLUSIONS 


7 REPORT on the foregoing pages is one of the first of 
its kind. A review of the available literature indicated 
only two studies dealing with an analysis of the efficiency 
of deaf while on their jobs. Neither of these analyzed the 
problems in detail and did not distinguish consistently be- 
tween the deaf and the hard of hearing. 

The present study, based on fifty-six cases, was carried 
on to secure information on three aspects of a deaf worker’s 
efficiency on his job: Ability to produce, ability to adjust 
socially and ability to minimize the defect. Through the 
assistance of an official of an association for the deaf and of 
the state school for the deaf, thirty-three men and twenty- 
three women were found to be employed in one large plant 
engaged in the manufacture of small parts for vehicles and 
machine guns. These workers were less than one half of one 
percent of the total number of workers in the plant. 
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The survey was conducted through the authority and as- 
sistance of a member of the personnel staff of the plant. 
Ratings were secured from the foremen of the workers. 
Because a large number of foremen participated, it is felt 
that the study is increased in validity. The ratings were se- 
cured on a specially devised scale designed to obtain in- 
formation on the purposes of the study. There were seven- 
teen items in the scale with one of five possible ratings for 
each item. The scale made a direct comparison between the 
work efficiency of the particular worker and the average 
worker of the same sex, doing the same work under similar 
working conditions. As far as possible in the scale itself and 
in the procedure of obtaining ratings, the deafness of the 
workers was minimized in order to remove the idea that any 
special attention was being given the deaf.‘ Additional in- 
formation was obtained from the personnel records of the 
plant. 

In describing the group surveyed, the following would be 
the chief characteristics: The group was deaf rather than 
hard of hearing. Half of the group was thirty years of age or 
younger. A little more than half completed the twelfth grade 
of a school for the deaf or better. Only 5% had less than 
eight years of schooling. Approximately half of the group 
was married. All the workers, except one, had been hired 
after the start of World War II. This fact, coupled with that 
of the age, indicates that the group is relatively young and 
inexperienced. For some the position was the first after 
graduation. A majority of the workers were machine opera- 
tors and assembly workers followed as second in frequency. 

Productive Capacity. Ratings on the items relative to the 
productive capacity of the deaf worker; namely, the speed 
at which the individual works, the quality of his product, 
the wastage involved, the steadiness of the worker and the 
worker’s regard for safety indicate that the average deaf 


4 The atmosphere of the plant is such that the use of such devices 
as rating scales would not constitute anything unusual since the 
personnel office is engaged in the installation of psychological prin- 
ciples in recruiting, training and following up workers. 
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worker was considered equal to or better than the average 
hearing worker in all respects. 

Social Adjustment. The adjustment of the deaf worker on 
his job as measured by his relationship with his foreman and 
fellow workers, ratings indicate that the deaf worker is as 
well adjusted or better adjusted to his foreman and fellow 
workers than the average hearing worker. 

Defect Involvement. Ratings on the involvement of the de- 
fect of deafness in the efficiency of the worker in terms of his 
versatility, his communication problem and his inclination 
to use deafness as an escape mechanism indicate that the 
average deaf worker is capable of doing slightly fewer jobs 
than the average hearing worker, that the foremen con- 
sidered the difficulty in communicating with deaf workers 
relatively slight, and that a very small proportion of the 
deaf workers rated were inclined to use deafness as an excuse 
to escape obligations. 

Conclusions. While no generalizations can be drawn from 
this study of a particular group of deaf workers employed 
in a certain kind of environment to all deaf workers, the 
report does indicate the need for similar studies of deaf 
elsewhere. During the war the deaf were employed and only 
a minimum regard maintained for efficiency. With peace and 
an increased labor force, efficiency will be used more and 
more frequently as the criterion for hiring and for retention 
after hiring. More studies are needed picturing the efficiency 
of the deaf and the problems of employing them. These 
studies should be conducted in types of employment other 
than those investigated here to round out the information. 

The most significant general conclusion to be drawn from 
the study is that, in spite of the fact that the workers were 
young and relatively inexperienced (some had just been 
graduated from high school), they achieved a creditable 
showing in the various traits. The effect of deafness was 
slight though most acute in versatility. If deafness played 
a role in the efficiency of these workers it must have been 
one of compensation rather than handicap. The workers 
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were rated, as a rule, average or better on all significant 
traits. 

The information contained in this report:and in any 
others that may be made of the deaf should be publicized for 
the benefit of the children and youth we serve and for those 
who have not yet established themselves in an occupation. 
Such publicity, based as it would be on facts rather than 
statements of proponents of the deaf, should do much to 
reduce employer resistance and to make them active sup- 
porters of the deaf. 
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IX PRESENTING language as in presenting any other subject 
it is necessary to have the undivided attention and in- 
terest of the class. This is quite possible as well as imperative 
even with small children and is a habit which should be be- 
gun at once and which will continue through the school life 
of the child—either the habit or the lack of it, each depend- 
ing to a large extent on the way the child is started. 

Usually when a deaf child comes to school he has never 
paid the slightest attention to any one. His eye having been 
his one instrument of information has wandered where it 
listed and no one has said him nay. The movement of lips 
has meant nothing to him, consequently the spoken word 
has up to this time been absolutely unheeded. Now it be- 
comes his duty to keep his eyes fixed on the teacher’s face 
not only when she is speaking directly to him but when she 
is speaking to others as well. 


First YEAR 


The teacher’s attitude and bearing have a tremendous in- 
fluence on the beginning deaf child. It should be calm and 
steadfast not stern, but kindly, at the same time there 
should be a certain unmistakable glint of firmness and de- 
termination in the eye which brooks no misunderstanding 
on the part of the child as to whether she means what she 
says or not and whether his will or hers is going to be para- 
mount. Attract interest and keep attention at once by going 
through certain rhythmic or calisthenic movements requir- 
ing all the children to imitate them. Then breathing, head 
tongue, and jaw exercises should be given, having the chil- 
dren follow in the same way. In order that they may get to 
feel at home and happy with each other blocks, card-sorting 
matching, all sorts of games may be given them at their 
seats encouraging them to play either separately or in groups 
thus giving them the idea of being good companions. 
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For the first work the children should be seated in a semi- 
circle about the teacher where she presents to the class the 
first visible sound which is usually wh, it being the simplest 
and most obvious. Then that element is written on the wall 
slate and each child is required to form it with his lips and 
breath expulsion. Other elements are taught in the same 
manner, usually aspirates first, and after three or four are 
given each child is required to form the series in succession 
as they are indicated, also to point to the different ones as 
spoken by the teacher. After the first five or six elements 
have been learned a new one may be given each day in- 
cluding the vowels or sound elements. After a sufficient num- 
ber of both consonants and vowels have been taught simple 
combinations interchanging final and initial vowel forma- 
tions until all or nearly all of the easiest combinations have 
been given. By this time come simple words. 

During this period of speech training, the class has been 
learning the names of objects through speech reading, the 
teacher beginning with perhaps a group of three objects or 
pictures speaking the name of each and having the children 
point to it. Then adding one more from time to time until 
the list becomes quite inclusive. In the meantime she has 
shown the picture or image of a cat (being a simple word) 
and written it on the wall slate before the class telling them 
that that word means the same as the picture or object. 
After this the children all go to the wall slates and each is 
given a copy of the word “cat’’ which he is required to try 
to copy as many as a dozen times in a column. Most chil- 
dren do this comparatively easily while some find it more 
difficult. Then another word is added and the same pro- 
cedure followed until four or five words have been learned. 
Now instead of showing the object to the children requiring, 
them to write the name, the words are spoken and as each 
one is mentioned the pupils turn and write. For this exercise 
three or four pupils may be used at one time while the others 
are at their seats copying the new word or amusing them- 
selves with some sort of play material. 

After having taken the words from the teacher’s lips and 
written them on the wall slate each child in turn points to 
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the separate words and the objects which they represent. 
When all of the pupils have done this the whole class goes 
to the wall slates and all the nouns are given to them while 
the pupils turn and write each as it is spoken. During this 
time speech-reading of commands the names of objects and 
pictures has been going on and of course out-stripping the 
written work for the time being but later on all the speech 
reading list becomes part of the written and spelled vo- 
cabulary. 

After about twenty or twenty-five nowns have been 
learned (very thoroughly) actions are begun, as: 


a boy ran. 
a girl cried 
A woman sewed. 
A bird flew, etc. 


Usually pupils from another class are requisitioned to do 
these actions until the children have learned the names of 
their own classmates, which they now begin to do until all 
have been learned, when John or Mary begin to perform. 

Each action as it is performed is written by the whole 
class on the wall slates the child who does it writing, I 

After several action words have been learned through per- 
formance, a list of the words is written on the slate and the 
children required to write sentences selecting their own sub- 
jects. Before this is done it is well during the action period 
to call attention to different objects which can or cannot do 
certain things as: Can a ball walk? Can a cat sew? etc. This 
avoids indiscriminate use of words without thought. 

Each day a new vocabulary word is added and later, two 
—a noun and a verb. All of the vocabulary words are spoken 
to the class (as a spelling lesson) each day and written by 
the class. As the vocabulary increases the oldest words may 
be eliminated. 

After about thirty-five or forty nouns have been learned 
two new nouns are added each day together with the new 
verb. In the meanwhile sentences using subjects outside the 
classroom have been spoken to the class and all required to 
write them. All sorts of different subjects are used including 
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of course only those words already learned. In this way all 
words are kept alive and familiar—none is allowed to lapse 
into disuse. This is absolutely necessary in order that the 
vocabulary becomes and remains the child’s own instrument. 
Just having learned the word even very thoroughly is by no 
means an assurance that it will not soon be forgotten unless 
it is kept in constant use in various ways. Just as a hearing 
child acquires words only through continually hearing them, 
the deaf child must be made conscious of them by forever 
seeing them and using them. By this procedure the first 
words learned are kept in almost constant daily use until 
they have become literally a part of the child, then as we 
go on, the oldest ones may be dropped in order to make way 
for the newer ones. By dropped, I do not mean that they 
can be simply laid aside as having been learned, as they 
must be constantly revived at intervals or they will slip 
from the memory and be crowded out by the newer material 
and there is no way of finding out what the child really 
knows unless he can present it to us in a tangible form. 

After fifteen or twenty of the most familiar intransitive 
verbs have been learned the transitive form is begun and 
here again, those most useful to the child in expressing his 
own actions and experiences are taught such as: 


caught ate 
pushed drank 
rolled threw 
kissed broke 
struck held, ete. 


The colors are now learned, possibly four at one time, 
using slips of blue, yellow, red and green paper and attaching 
the name of each to the slips .This may be taught while the 
children are in the circle. By this time they have become 
“written word” conscious and one at a time, they are able 
to go to the slate and write the name of each color as it is 
presented. Afterwards each color not yet learned is pre- 
sented. Afterwards each color not yet learned is presented 
separately and absorbed into the first group. 

After learning the names of the colors, differently colored 
objects are presented, as a blue ball, a red pencil, a yellow 
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flower, etc. and particular attention is called to the use of 
the article. Having learned the article in connection with the 
nouns the pupils will be inclined to write “red a ball”? and 
this should be blotted out at once by very graphic and con- 
cise demonstration on the wall slate before the whole group, 
emphatically drawing their attention to the Must Not. 

In the same way when the possessive is taught the pupils 
should be shown very clearly that when the “‘s” with that 
little mark before it is used there must be no “a” pre- 
ceding the object as ‘Mary brushed Jane’s a dress.” The 
habit of making both of these ‘“sure-to-be-made” mistakes 
must be eradicated at once as it is sure to grow into uncon- 
trollable dimensions unless checked immediately. 

After spending possibly two weeks on actions and incorpo- 
ration using colors, and a like length of time on the use of 
the possessive, the preposition is taken up. “Over” and 
“around” seem the logical ones to teach first as the intransi- 
tive verbs can be used with them thus simplifying the 
sentences and actions. “John jumped over a box,” “Ellen 
walked around a chair,” etc. As the use of each is thoroughly 
learned and understood others are added in the same manner 
one at a time using days for actions, and yes—drill— on 
each in turn. Then daily actions involving all prepositions 
already taught as well as original sentences using all, written 
by the pupils, should be given continually until they are 
practically letter perfect. 

Now the use of the pronoun is begun. With this, too, the 
use of the intransitive verb is simpler at first, as: 


Alice ran. 
She fell. 
She cried. 


all three being performed in sequence before they are 
written by the children. The sequence can constantly be 
added to though it should be something logical as: 


John put a ball on the floor 
He rolled it. 

He kicked it. 

He picked it up. 

He put it into a box. 
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or 


Mary took a doll from a table. 

She hugged it. 

She kissed it. 

She carried it. 

She put it on a small bed, rather than 
Ethel carried a doll. 

She dropped a pencil. 

She rolled a marble. 

She smelled a flower, etc. 


Sentences bearing no relation to each other are much more 
difficult for the children to remember and as a matter of fact 
it would make no difference which one he would write first 
whereas this is a very important point, to insist upon the 
sequence exactly as the acts were performed in order that 
when the child begins bringing in little items about outside 
happenings he will not say, Mother bought a dress 

She went to town. 

She carried it. 

A woman put it into a box, etc., a jumble of sentences with 
no regard for the proper sequence. 

After actions have been done literally dozens of times 
showing use of new verbs as well as stressing the pronouns, 
and original sentences using lists from all words taught, have 
been written daily, each child as he performs writing I, my, 
me, etc., comes the time for story-telling. During the pre- 
ceding weeks and months single sentences have been con- 
stantly given the pupils as speech-reading but now real in- 
terest such as hearing children have in all sorts of tales, can 
be aroused by the stories, told sentence by sentence as each 
is written by the whole class. 


SprecH READING 


John went to the woods. 
He saw a small rabbit. 

He chased it and caught it. 
He carried it home. 

He showed it to his daddy. 
He put it on the floor. 
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He fed it. 
His daddy made a little house for it. 
| He put it into the house. 

It slept. 


Mary carried her doll outdoors. 
She put it on the grass. 

A white puppy saw it. 

It shook it. 

It tore its dress. 

It carried it away. 

Mary called the puppy. 

She scolded it. 

She took the doll from it. 

She carried it into the house. 
She told her mother about the puppy. 
Her mother laughed. 


Earl’s mother called him. 

She washed his face. 

She combed his hair. 

She took some money out of her purse. 
She gave it to him. (Avoiding the need of the indirect 
object.) 

He went to town. 

He bought some meat. 

He carried it home. 

He gave it to his mother. 

She thanked him. 

She cooked it. 

She put it on a large plate. 

She put it on the table. 

She and Earl ate the meat. 


Shirley and Russell put on their coats and caps. 
They carried their skates. 

They went outdoors. 

They sat down. 

They put on their skates. 

They skated. 

Russell chased Shirley. 
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He pushed her. 

She fell. 

She hurt her knee. 

She cried. 

Russell picked her up. 

He brushed her coat. 

He petted her. 

They took off their skates. 
They went into the house. 


Orval and Jim went to a barn. 

They found seven eggs. 

They put them into their hats. 

They carried them. 

Jim dropped his hat. 

He broke the eggs. 

He was sorry. 

He and Orval went into the house. 
They told their mother about the eggs. 
She was sorry, too. 


One day Dick brushed his pony. 

He fed it. 

He put a saddle and bridle on it. 

He let it out of the barn. 

He rode it. 

He whipped it. 

It ran away. 

Dick fell off. 

He broke his arm. 

He screamed. 

A man heard him. 

He ran to him and picked him up. 

He carried him to the hospital. 

The nurse telephoned to the doctor. 

Pretty soon he came. 

He put a bandage around Dick’s arm. 

Dick lay on a bed. 
The doctor went away. 
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Simple news items as soon as sentence forms are begun, 
should be spoken and written by the teacher as well as the 
pupils. 

Commands and requests should be spoken continually 
even though there is not for a time at least, the possibility 
of all the pupils understanding them. In a very short time 
one or two will, then three or four and so on, after the old 
drop of water and the stone theory. These however, should 
be learned more or less casually as it is quite possible for 
much valuable time to be consumed in using them as a 
class exercise while the pupils should be really getting their 
teeth into usable material. I have never found that the ac- 
quisition of written language has in any way slowed up de- 
pendable speech and speech-reading. On the other hand the 
child becomes much more anxious to speak when he knows 
something to say. 

During the year speech and speech-reading have been 
going on apace in connection with all language work until 
at the end of the year each pupil should be able to speak 
mechanically if not spontaneously every word that he 
knows. Also each should understand the words and sentences 
spoken to him. 


VOCABULARY 
Nouns 

a cat a frog a shoe 
a rat a lamb a pointer 
a hat a cap a blouse 
aman an apple the window 
a cow a key the door 
a boy a turkey a plate 
a dog a slate a car 
a pig some coffee a fence 
a cup a banana a deer 
a doll a kitten a coat 
a hen some beads a bell 
a ball a mouse a dress 
a sheep a pencil the snow 
a bee a pail home 
a girl a cooky a chair 
a fly a worm a rabbit 
a bird a crayon some pie 
a horse a knife some bread 
a baby a snake some candy 
a fish a house some cake 
a book Santa Claus some water 


an orange a tree some milk 
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some corn 
a bag 

a cracker 
a hook 
some money 
some butter 
a leaf 

a kitten 

a blouse 
an egg 

a broom 
an apron 
a gun 
trousers 

& puppy 

a com 

a bottle 
the grass 
a river 

a chicken 
some tea 
a bench 

a drawer 
a stocking 
a barn 

the mirror 
wagon 

a marble 
a watch 
my thumb 
a radiator 
a basket 

spoon 
an eraser 
a shoe 

a mitten 
a sled 


a glove 
a rooster 
a gate 

a piano 
a dish 


my head 
the sun 
glasses 

a rubber 
sister 

a belt 

a hoe 

a bicycle 

a rope 

the train 

a button 
my finger 

a pocket 
the window sill 
pony 

a handerchief 
the rain 

a pillow 

a barrel 

a letter 

a doughnut 
school 

the ice 

the floor 
my shoulder 
some jelly 
some gravy 
the garden 
a saddle 

a collar 

a muff 

the thunder 
the lightning 
clothes 

the movies 
a bridle 

an elephant 
a tablet 

an umbrella 
some cream 
the hospital 
a necktie 
an iron 

a towel 

the pasture 
a stone 

a garter 

a@ goose 

my chin 

a bracelet 

a bear 

the doctor 
a string 

the nurse 
an onion 

a chart 

a pump 

a@ cocoanut 


First Year’s Language Work 


a stamp 
town 

some paper 
some cocoa 
my leg 

my knee 

a fire 

a raincoat 
a plaster 

a stick 

my back 

a turtle 

a flag 


some medicine 


a lake 

a line 

a net 

some cheese 
the wall 

a duck 

a tub 

the scissors 
some salt 

a pitcher 

a sheet 
some soap 
a lamp 

a brush 
the moon 
a butterfly 
town 

a sweater 
the woods 
a hammer 
a lion 

my elbow 
a monkey 
a rainbow 
a postcard 
a shirt 

a saw 

a skate 
some sugar 
some hay 
church 

the road 

a brother 

a watermelon 
the sidewalk 
some toast 
the ground 
a match 

a strawberry 
some syrup 
some gum 
a fan 

a rag 


a squirrel 

a ribbon 

a trunk 

a rake 

a boat 

a drum 

a shelf 

a bed ' 

a clock 

a glass 

@ pan 

a Kite ) 

a stove 

a 

a lemon 

a nail | 


First Year’s Language Work 
Intransitive Verbs 
ran wrote played 
fell sewed screamed 
slept jumped awoke 
cried flew lay 
swam danced stood up 
: sat down crawled laughed 
BS coughed went hopped 
Transitive Verbs 
ate opened hurt 
drank tore gave 
held killed thanked 
threw dressed cooked 
saw lost heard 
broke bought chased 
shot rode rolled 
washed called fed 
peeled slapped dropped 
put poured found 
read punished caught 
tied petted hid 
drove shut kicked 
made wiped pushed 
took wrung smelled 
hugged swept cut 
whipped mended told 
carried milked buttoned 
shook unbuttoned hung 
stole dug wanted 
ulled kissed snatched 
it followed showed 
struck liked put on 
combed scolded took off 
brushed untied set (table) 
walked climbed shamed 
pinched icked picked up 
scratched ed ironed 
Adjectives 
\ red pretty silly 
f blue new dirty 
good long clean 
bad short nice 
green small kind 
yellow little wise 
gray naughty 1. one 
brown cold 2. two 
tan warm 3. three 
black well 4. four 
pink sick ? 5. five 
hit light (hair) 6. six 
woe tall 7. seven 
purple fat 8. eight 
gold thin 9. nine 
silver slow 10. ten 
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away 
down 
up 


on 
around 
under 


First Year’s Language Work 


Adverbs 
One day By and by 
After a while out doors 
Prepositions 
over into 
from out of 
behind to 
IRREGULAR PLURALS 
One Many 
tooth teeth 
foot feet 
a mouse mice 
@ man men 
a calf calves 
a leaf leaves 
a knife knives 
a woman women 
a puppy puppies 
a cooky cookies 
a baby babies 
a dress dresses 
a box boxes 
a bench benches 
a strawberry strawberries 
Rhymes for Speech 


H 


Pussy cat, Pussy cat, 
Where have you been? 

I’ve been to London 
To visit the queen. 

Pussy cat, Pussy cat, 
What did you there? 

I frightened a little mouse 
Under a chair. 


A little puppy said “Bow, wow, wow” 
A litile cat said ‘‘Me-ow, me-ow, me-ow.” 


They both ran away. 
To have a good play. 
Bow, wow, wow. 
Me-ow, me-ow, me-ow. 


ey diddle, diddle, 


The cat and the fiddle, 


The cow jumped over the moon; 

The little dog laughed 

To see the sport 

And the dish ran away with the spoon. 
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First Year’s Language Work 


Rock-a-bye baby on the tree top, 
When the wind blows 

The cradle will rock. 

When the bough breaks 

The cradle will fall 

And down will come baby 
Cradle and all. 


God is good. 

He is wise. 

He is kind. 

He made me. 

He made my daddy and mother. 
He made my brothers and sisters. 
He made the grass and the trees. 
He made the birds and the flowers. 
He made the sun and the moon. 
He made the rain and the snow. 
He made all living things. 

He made the horses and the cows. 
He made the sheep and the lambs. 
He made the dogs and the cats. 
He loves us. 
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On His Deafness 


My ears are deaf, and yet I seem to hear 
Sweet Nature’s music and the songs of man, 
For I have learned from Fancy’s artisan 
How written words may thrill the inner ear 
Just as they move the heart, and so for me 
They also seem to sing out loud and free. 


In silent study, I have learned to spell 
Each secret shade of meaning and to hear 
A magic harmony, at once sincere, 

Which somehow notes the tinkle of a bell, 
The cooing of a dove, the swish of leaves, 
The raindrop’s pitter-patter on the eaves, 
The lover’s sigh, and thrumming of guitar, 
And, if I choose, the rustle of a star. 


Rosert Panara, B.A. 
New York School for the Deaf 
White Plains, N. Y. 
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Necrology 
GERTRUDE VAN ADESTINE 


On May 3, 1945, Dr. Gertrude Van Adestine died of a 
heart attack in Detroit. She was sixty-eight years old. 

Dr. Van Adestine was born in Manawa, Wisconsin, and 
spent the early years of her life there. After training to teach 
the deaf at Milwaukee Normal School and Clarke School, 
Northampton, Massachusetts, she continued her educa- 
tional efforts, receiving her Bachelor of Arts degree from 
Detroit Teachers’ College in 1930. 

Dr. Van Adestine taught the deaf at Calumet, Michigan; 
following this position, she served for 30 years as principal 
of the Detroit Day School for the Deaf. 

During her career, she gave unstintingly of her time in 
adapting and developing new techniques and methods which 
would increase the deaf child’s educational opportunities. 

She organized and supervised a clinic for children with 
defective hearing, classes in lip-reading in the public schools, 
and was affiliated with the training program for teachers of 
the deaf at Wayne University in Detroit. 

The Deaf and the educational world have truly lost a good 
friend and a great personality. 

Dr. Van Adestine was a life member of the American As- 
sociation to Promote the Teaching of Speech to the Deaf, 
a member of the National Forum of Deafness and Speech 
Pathology, the American Society for the Hard of Hearing, 
and the International Council for Exceptional Children. Her 
leadership was acknowledged by not only the profession but 
also outsiders. The University of Detroit granted her the 
honorary degree of Doctor of Laws. 

The Michigan Mirror 


LEWIS ARTHUR PALMER 


The news of the passing of Mr. L. A. Palmer on January 
11 came as a shock to his many friends here and elsewhere. 
At the age of 84 he had been active up until a short time be- 
fore his death. He was injured from a fall from which he did 
not recover. 
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Mr. Palmer was born in Dalton, Georgia, June 27, 1861. 
He received his education at the Georgia, Tennessee, and 
California Schools for the Deaf and graduated at Gallaudet 
College in 1884. 

He was married to Nettie Dickens December 6, 1901 
and to the union three children were born. They are Eliza- 
beth, now Mrs. Ralph A. Heine of Fairbault, Minnesota, 
Julia, now Mrs. J. L. Trenham of Oakland, California, and 
Samuel of Fresno, California. 

Mrs. Palmer passed away November 30, 1934. 

Mr. Palmer was connected with a number of business 
enterprises before coming to our school as teacher in 1906. 
He served in this capacity until his retirement in 1940. He 
also served as editor of The Silent Observer from 1907 to 1919. 

He established the Tennessee Society of the Deaf and 
served as president of the organization from 1897 to 1910. 
The name of the society was later changed to the Tennessee 
Association of the Deaf and still bears the name of T.A.D. 

On August 8, 1939 Mr. Palmer married Mrs. Bertha 
Foust who survives him. 

Mr. Palmer was a member of the Church St. Methodist 
Church and the National Fraternal Society of the Deaf. 

Funeral services were conducted at Rose’s Chapel on 
Monday, January 14 with Rev. Bantham officiating. The 
remains were taken to Nashville the following day for inter- 
ment in Mount Olivet Cemetery.—Mrs. L. J. F. 


Word has been received that Mr. Lewis A. Palmer, 
former teacher in the Tennessee School and founder of the 
Tennessee Association of the Deaf, who passed away on 
January 11, had remembered the School in his will. Mr. 
Palmer’s bequest was for One Hundred Dollars. The money 
will be made available when the estate is settled. This ex- 
pression of interest and devotion to the School in which Mr. 
Palmer spent a large portion of his life is received with the 
sincerest appreciation by the School. 


The Silent Observer 
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HARRY B. BROWN 


Harry B. Brown, for twenty-one years principal of the 
vocational department, died at 8 a.m. Wednesday, February 
27, at the Philadelphia Naval Hospital after an illness of 
several months. 

Mr. Brown, who was 49, began his services at PSD in 
September 1924. He was born in Palmyra, Pa., where he at- 
tended public school. He was a graduate of Williamson 
Trade School and received his B.S. degree from the Uni- 
versity of Pennsylvania. 

Active in civic affairs, Mr. Brown was a member of the 
Penna. Reserve Millitia, U. S. Naval Reserves, Penna. Na- 
tional Guard (103rd Engineers). Past Commander of the 
Harrison Quigley Post, Ameriean Legion, Palmyra, he was 
later active in the Samuel Houston Post in Germantown. 
Mr. Brown was also President of the Board of Cliveden Im- 
provement Association; member of Alumni Executive Board, 
Williamson Trade School and a member of the Foreman’s 
Club of Philadelphia. He was also active on various educa- 
tional committees associated with the education of the 
deaf. 

Funeral services were held at 1:30 o’clock, Monday, 
March 4, at the funeral home of Kirk & Nice, Germantown 
avenue and Washington Lane. Burial was at the National 
Cemetery, Haines street and Limekiln Pike. 

Surviving are his wife, Helen; a daughter, June, and his 
mother, Mrs. George Brown of Palmyra. 

The Mt. Airy World 


JOHN F. BLEDSOE 


Baltimore, Mar. 13.—John Francis Bledsoe, superinten- 
dent of the Maryland School for the Blind for 36 years and 
a lifelong worker for physically handicapped persons, died 
yesterday at his home. He was 76 years old. 

Mr. Bledsoe came to the Maryland school in 1898 from the 
School for the Deaf at Talladega, Ala., and became super- 
intendent in 1906. He retired in 1942. 

A former president of the American Association of In- 
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structors of the Blind, he was instrumental in having the 
Government increase appropriations for printing of Braille 
books. He organized the Maryland Workshop for the Blind, 
and obtained passage of an act enabling the Government 
to purchase goods made by blind persons. 

Survivors include his widow, two sons, a daughter, a 


stepson and a brother. 
Washington Star 


Dr. Bledsoe was graduated from the Normal Training 
Department, Gallaudet College, in 1893. 
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Miscellaneous 
SUMMER SCHOOLS FOR TEACHERS OF THE DEAF 


The Michigan State Normal College will hold a six weeks 
summer session at Ypsilanti, Mich., from June 17 to July 
26. They will also have a graduate program of Special Edu- 
cation in cooperation with the University of jMichigan, 
leading to a Master’s Degree. For further details teachers 
who are interested should write F. E. Lord, Director of 
Special Education. 


The Western Reserve University, Cleveland Hearing and 
Speech Center, will have a summer session from June 17 
to July 26. The courses will be under the supervision of Mrs. 
Rachel Dawes Davies and Dr. Warren H. Gardner. For 
further information write Warren H. Gardner, Director of 
Clinical Services, Cleveland Hearing and Speech Center, 
11206 Euclid Ave., Cleveland 6, Ohio. 


A summer school for Negro teachers of the deaf and the 
blind will be held at Hampton Institute, Hampton, Virginia, 
from June 18 to July 30th. The classes will be held under the 
joint jurisdiction of The American Foundation for the Blind, 
Inc., and Hampton Institute. Dr. P. C. Potts, Assistant 
Director of The American Foundation for the Blind, Inc., 
Miss Vivian Greene of the Washington Public Schools and 
Dr. Powrie Doctor of Gallaudet will have charge of the 
courses. For further information write William M. Cooper, 
Director of Summer School, Hampton Institute, Hampton, 
Virginia. 


ASSOCIATION TO MEET IN NEW YORK 


The regular biennial Summer Program Meeting of the 
American Association to Promote the Teaching of Speech 
to the Deaf, postponed from 1942, will be held at the 
Lexington School for the Deaf and Hunter College, New 
York City, June 24-28, 1946. The program consisting largely 
of demonstrations, will be splendidly augmented by lectures 
presented by the distinguished English educators, Dr. and 
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Mrs. Alexander W. G. Ewing, of Manchester University. 

Preliminary arrangements for the meeting were discussed 
by the Board of Directors of the Association on January 19. 
There had been some doubt about the wisdom of holding 
one this year, but it was reported to the Board that the New 
York hotels were confident of their ability to accommodate 
the guests. With the easing of the railway congestion that is 
already beginning to be apparent, there seemed to be no 
reason for further postponement, and the Directors decided 
to proceed at once with definite plans for both the program 
and the regular annual business meeting, which will be the 
fifty-sixth. It is hoped that every school for the deaf in the 
United States and Canada will be represented. 


By Dorotuy Grow Krart 


THE LECTURES OF DR. AND MRS. EWING 


As announced in January, Dr. and Mrs. A. W. G. Ewing 
expect to arrive in this country about the middle of April, 
and to lecture in various parts of the United States under 
the sponsorship of the American Association to Promote the 
Teaching of Speech to the Deaf. The first of the series of 
conferences will be held at Gallaudet College, Washington, 
D. C., on April 19 and 20. Four lectures will be given, the 
first on Friday afternoon, the second Friday evening, the 
third Saturday morning, and the fourth Saturday afternoon. 
Many teachers from nearby schools are expected to attend 
the lectures, which will be open also to public school authori- 
ties, physicians, health officials, and university representa- 
tives. 

This same general plan will be followed during successive 
week-ends in Knoxville (April 26-27), St. Louis (May 3-4), 
Austin (May 10-11), and Los Angeles (May 17-18). In 
Knoxville the Tennessee School for the Deaf will have 
charge of arrangements. In St. Louis the lectures will be 
given at Central Institute for the Deaf in conjunction with 
the annual meeting of the National Forum on Deafness and 
Speech Pathology. In Austin the Texas School for the Deaf 
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is the host, and in Los Angeles the John Tracy Clinic is the 
organizing agency. 

During the week of May 27-June 1 Dr. and Mrs. Ewing 
will be in Chicago, where many medical organizations are to 
gather and where Dr. Ewing has been invited to lecture 
before the American Otological Society. They will probably 
be heard also at several universities, and they are planning 
visits to a number of schools for the deaf in the East. During 
the week of June 24, as announced above, they will be in 
New York for the Summer Meeting of the Association. 


By Dorotuy Grow Krart 


Deaf-blind Pupils: In addition to the information on the 
number of deaf-blind pupils in the United States and 
Canada which was published in the January, 1946 issue of 
Tur ANNALS, it should be noted also that The New York 
Institute for the Education of the Blind has an enrollment 
this year of six pupils. This would bring the total enroll- 
ment of deaf-blind pupils in the United States up to 28. 
The teachers in this department are Miss Margaret Hoshor, 
Supervisor, Miss Laura Kessler, and Mrs. Marguerite 
Robbins. Dr. Merle E. Frampton is Principal of the Insti- 
tute. 


Correction in The January ANNats: In the article on 
“Research Projects and Personnel in Schools for the Deaf” 
in The January ANNALS, the name of Dr. Helen Schick 
Lane was incorrectly listed as a member of the staff of the 
Clarke School for the Deaf. Dr. Lane is a member of the 
Research Department of the Central Institute for the Deaf 
in St. Louis Mo., as well as being Principal of that school. 
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LOGICAL SYSTEM OF LANGUAGE-TEACHING 
and 
AN ANALYSIS OF THE ENGLISH LANGUAGE 


by 
Marietta REcToR VINSON 


A clear, concise, thorough analysis of the English language. A system 
of teaching which meets all the requirements of the language and 
which is based on the language itself. 

TWO BOOKS IN ONE 

Price, $6.00 postpaid 

Discount: 5 to 9 copies, inclusive, 20 Per Cent 
10 copies and up, 33-1/3 Per Cent 
(When ordered directly from the author) 
Send orders and inquiries to M. Vinson, P.O. Box 236, 
Berkeley, California 


Resident and Day Pupil 


NATIONAL RESIDENTIAL AND DAY SCHOOL 
FOR THE DEAF AND DEFECTIVES IN SPEECH 


Orat Scuoor For Dear CuILprENn: Central Institute offers all advantages of 
exclusively Speech Training and daily expert medical 


supervision of both 


Education and Training from Nursery School to High School. | 
Crasezs For Harp-or-Hearinc Cuitpren: Salvaging of Residual Hearing is a 
specialty of Central Institute using the Acoustic Method of Dr. Goldstein. ip 
eading, speech conservation and academic instruction for hard-of-hearing chil- 


dren at all grade levels. 


Lip Reapinc For Aputts: Private and Class Instruction for the adult deaf. 


Conversation Classes for all pupils. 


CorrEcTIon oF SpEEcH Derects: Classes for development of speech of con- 


genital aphasics; instruction for correction of stuttering and articulatory defects; 
instruction in oral inaccuracies, lisping, cleft palate; speech instruction and physio- 


therapy for spastics, 


ashington University. 
Founded by Dr. Max A. Goldstein 


For further information address 


DR. HELEN S. LANE, Principal 
818 S, Kingshighway 


Private and class instruction from 3 years of age to adult level. 
Academic instruction at elementary school level. i 
Tgacuers Cortzce: This department is affiliated with Washington University. 
With adequate pre-professional training, applicants may. qualify, after a 2 year 
ae ar course, for the B.S. in Education or M.S. in Education granted by 


Miss Julia M. Connery, Principal Emeritus 


St. Louis 10, Mo. 


Central Institute for the Deaf 
— 
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American Annals of the Deaf 


No school or university library is complete or up-to- 
date without a full set of the American Annals of the 
Deaf, 


The Annals contains numerous articles on all phases 
of the education of the deaf. These articles are written 
by recognized authorities in their respective fields. 


With the November 1943, the November 1944, and 
the November 1945 Index Numbers now available, in- 
formation on any subject may be found instantly pro- 
vided you have a complete set of the Annals. 


Back copies of practically all issues beginning with 
the September 1868 number are available. 


Issues prior to January 1901, $1.00 per copy 
All January issues, $1.00 per copy 


November 1943, November 1944, and November 
1945 Index Numbers, $1.00 per copy 


All other issues subsequent to 1901, 50 cents per copy 


Send your orders to AMERICAN ANNALS OF THE DEAF 
Gallaudet College, Kendall Green, Washington 2, D.C. 
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